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PROBLEM TO BE SOLVED: To provide a photosensitive 

resin composition or a transfer material being 

developable with a low alkaline developing solution even 

in the case of any of positive type and negative type 

photosensitive resin compositions or a photosensitive 

resin layer transfer material, having high resolution giving 

a pattern having excellent removing solution resistance 

after heat curing and exhibiting excellent aging stability 

of a photosensitive material. T'^^^QH^ 

SOLUTION: In the photosensitive resin composition I z_ 3 

which contains at least an alkali-soluble binder and a NHCOO-R —»A .( I ) 

photosensitive component and is solubilized or 

insolubilized by irradiation with light, the alkali-soluble 

binder is a copolymer having at least a structural unit 

having a carboxyl group and a structural unit of formula 

(I). 
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exposwe by U t r aviol e t rays to it at ISO depees C or more after preparing the constituent layer 
based on either of dMns 1-7 in the base which has tiamparent conductive wHnc on a color 
Star layer or ei ttie bottom. 
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CLAIMS 



[CburnCs)] 

(Claim 1] The photopolymer constituent with which this aBisfi (usibiCty binder b chsrscterized by 
being the copolymer which has the stnictml uiit wihich has a carfeoxyl eroup at least, and the 
structLnl unit expressed with the folio w i n g general formula CD in the photopolymer constituent 
which contains an skai fusbSty binder and • photosensitive component at least, and SolubSzes 
or risolubttzes by optical exposve. 
(Fomiuia 1} 



-HK (I) 

the irtside of (type CD. and R1 — a hydrogen atom or a methyl group — expressvig — R2 — the 
<Svalent hytkocarbon group (this hytkocarbon grotjp — a straight chain — ) of single bond or 
carbon numbers 1-10 branding or a ring structure — you may form — moreover — on the way 
~ aBie — the ether and an ester bond — you may mind — the hydrocarbon voup in which it 
may express arxl R3 may have the substituent of carbon rKjmbers 1-18. and -M=C (R4) RS (it is 
here) The hydrocart>on group in which R4 and RS may have a hycfavgen atom artd the substituent 
of carbon numbers 1-18 (however. R4 and RS rtot becoming a hydro gen atom at coir>cidenceX 
and R4 and RS — a ring — you may ftjrm — expressing. X expresses -CO-. -COO-. -OCO-, - 
CONH-. -NHCO-. and a phenylene grotp. ] 

(Claim 2] The negative-moid photopolymer constituent which is the combinatjon of the 
compowid with vrfach this photosenwtive component has two or more ethylene nature 
unsaturated bonds in daim I, a photopolymerization Mtiator, or a photopdymerization inttistor 
system. 

[Claim 3} The positive type photopolymer constituent this whose photosensitive component b 
the photosensitive matter of 1 arxl 2-t|uinor>e duizide system in claim 1. 

[Claim 4] the structural unit expressed with 5-50-mol % and a general formula (1) in either of 
claims 1 -3 in the stnjcturai unit in which thb aStaS fusSMfity binder has a carboxyl group at least 
— 5 - 80-mol % — the photopolymer constituent which b the copolymer which it has. 
[Claim 5] The photopolymer byer imprint in^edient characterized by preparing the layer which 
consbts of a photopolymer constituent accorttng to claim 1 to 4 on a temporary base matenal. 
(Cbtm 6] The ati p r int ingrecfient which prepared the alkaD fusAxitty thermoplastics layer, the 
interlayer. and the layer that consists of a photopolymer cortstituent accordirtg to cbim 1 to 4 on 
the tempor ar y base material at this order. 

[Cbim 7] The image formation approach characterized by carrying out pattern exposure, forming 
the pattern of a photopolymer byer on a base material by development, and heating the whob 
surface at 150 degrees C or more after exposure by ultraviolet rays further after preparing the 
constituent layer based on dther of cbims 1-6 on the base which has transparent conductive 

[Claim 8] The image fo rm ati on approach of carrymg out pattern exposure, forming the pattern of 
a photopolymer layer on a base material by develop m en t, and heating the whole surfece after 
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DETAILED DESCRIPTION 



[Detailed Description of the Irwention] 
[0001} 

[Field of the Invention] EspectaOy this invention relates to the siitabte imace formation apfiroach 
to manufacture said structure about a photopotymer constituent, an imprint ingredient, and the 
imase formation approach with the resin constituertt for fomwui spacers for partels. such as a 
Bquid crystal (fispby component, the orientation division control material on an reutator layer 
and a color filter, the overcoat material for flattenmc etc the imprint ingre«fient which has this 
resai constituent layer, and a Iwiwiation method 
[0002] 

[Description of the Prior Art] h recent years, the needs of the stiucture formation with detMled 
resolution of about S to about 20 microns of transparency end height of about 1 to about 10 
microns are expanded. For example, they are the insulstor byer for the micro cor>denser lens for 
color filters, the spacer for Equid crystal cfisplay panels, and high aperture method (it abbreviates 
to KA method below) Kquid crystal tfisplays, the i ns ulato r layer for color f3te>~-on array method 
Gt abbreviates to COA method bdow) Bouid crystal (fisplays. the structure for orientation 
cfivision on a cotor fflter. a liquid crystal orientation control material for plasma adc^ss system 
Bquid crystal cSsplays. the overcoat material for flattening on a color filter, etc. 
[0003] What consists of a component of a photosensitive compor>ent. a cross finking agent, resn. 
or cross-finking resin has been conventiortaOy used at these purposes IBte the resin constituent 
wAiich added the epoxy cross finking agent to the positive type photosensitivity matter, and the 
resin constituent which added the epoxy cross linking agertt to the negative-mold 
photosensitivity matter. 

[0004] For example, the JP.3- 223702^ specification is asked for alkaB fu$S>ifity resin and the 
positive typo sensitive material for lens formation wluch consists of 1, 2-rwphthoquinonecfiazide 
sulfonate, a heat-curing ager^ and a solvent as a sensitization agent. As a cross iir4ung agent, 
the ARUKI roll melamine system cross linking agent is mentioned. There is a publication that 
pattern formation is carried out with photoKthography after forming a paint film and a micro 
condenser lens can be formed at tOO to 1 60 degrees C on a color filter using this ingre<fient by 
the thing for about 1 to 30 minutes to do for time amount heat-treatmerrt 
[0005] Moreover. JP.^158232.A is asked for the copolymer of hych-oxystyrerw af>d methyl 
methscrylate. the quinone diazide radical content compour>d. and the positive type photoresbt 
constituent containing thermosetting resin, an optical exi>osure and development perform heat- 
treatment for 2-15 minutes at 1 00 to 300 degrees C after pattern formation and an uHraviolet- 
rays complete exposure, and the approach of fkiidizing a pattern artd forming a semicircle ball- 
like micro lens is indicated. As thermosetting resirv melamine resin, a urea-resin, alkoxy 
methylation melamine resin, and an alkoxy methylation urea-resin are mentioned. 
[0006] Moreover. **** 2947350 has a technical indication that the angle of vtsftiility in a Bquid 
crystal display is improved, as a result of realizing orientation division, if the prqjection pattern of 
zigzag is formed on a liquid crystal cell substrate and tfie liquid crystal orientation film is formed 
on it The novolak mold photoresist is used as a projection pattern formation incre<fient 
Moreover, it is indcated that the orierAation where the cross section of a projection pattern was 
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the prableni was n thermal r etiit anc>e and solvent le nrt anca^ and snce the pre tovation 
r of a photosensitive co n s t it uent was e i ad et pat e whe« 
re was fault on the o c ca s ion of practical use. 
[0007] h order to reafize the Bquid crystal dbpbyof HA method the ^proaeh of forming the 
structure of insarfs^ig transparence resm on a TFT array substrate is propo se d by U.S. Pet. Na 
5841974. As the example, for connection b et we en a transparent elec t /o de and a (frairv in vder 
to perform contact hole formatioru use of about five or less benz-cyido-faufcene (BC8) of a 



photopolymer of a negative mold The iqwd crysul Aplay of the COA method which reaEzes a 
ht^ numerical aperture b Mealed by formmg an emdating color later in a TTT substrate s>^ 
by ULS. PM. No. 5994721. Mereewer. how to form a transparent and col o rless insulats« 
photopolymer byer en a color fater byer is aSso indicated The ct»e ct for spacers for EqMd 
crystal fSspbys or the ratSatiorrxuvig nature constituent for protective layers cio n tainin g an 



B compound and a solvent is irKfica t e d by JP.11-3230S7A 
[00083 Although these negative-mold photopdymers were excellent n tran spa rency and 
insubtion* the resistance (chemicri reststanee) over the orianic solvent system exfofistion Equid 
used at tfte exfoGation process of et^iing resist was inadequate. The constituent which consists 
of a polymer acid binder, pdyfonctjonal monomer, a photoir^tiater. and an aldehyde condensation 
resin precwsor is proposed by JP.S9- 1 51 Although the ha rdening film obtained from thb 
constituent is exceBent also m transparency and chemical resistance, it is wnufficierA of the 
preserv a t i on stabiSty of a constituent too. 

[0009] The method of carryir^ out sp re a <fing desiccation of the photttsensitive constituent on a 
f%Ti base material beforehand providng as a film resist on the other hand anprntvig a 
photasensitive byer on a sUistrate using it. and giving a photosensitive byer on a substrata n 
caBed a repEca method and thin fUm formation for the sex from Takao and high qua Sty is 
posaMet for it. The approach which used this type of ingretSent is indcated by JP.10-97061,A 
and JP.1fK208888A That is. an overcoat fikn (negative mokO is stuck by the l a min ati n g method 
and the approach of fonrang the interbyer aisubtion film which has the description in perfomung 
pattern NINGU b mScated 



practical thing at the photoresist of the convention^ positive type. Since that to whi^ an eW 
positive type uses 1 and 2-naphtho«jirM)neffiazide sulfanate as a photosensitive component by 
■n as a prinopal component was most, its me m br an eous quality b weak. 
B lacks n flesAiSly. it b because the difficulty was to consider as a roO-iaie 
product as a fibn— Ske pwit fftn. 

[001 1] That is. although usu^y carrying out a sBt from a brge roll b performed m order to 
pro c e ss it into the roO product of the d e c ide d width of foce, m the coating articto of weak 
membr a neous quaGty. scraps wBI be generated in the case of thb sfit Moreover, although hot 
prin ting was carried out usually sticking the roO-Ae photoresist as a coating artiete on a An to 
the substrate which shoukJ be processed with photoBthography by pressure with a laminator. it 
was cBfRcult to poOute the operation environment of a substrate or a bminator with the process 
cut into the size of the longituffinal <Srection of a substrate abo in thb case for scraps 
g enei' a tin g . and to obtain as few imprint layers of a defect. 

[00123 Although the fikn pbstieity was good when thb constituent was used on the other hand 
although the constituent which used alkaG fosSiBity acryGe resin was proposed by above- 
mentioned JP.3-223702.A. the preserv a tion stability in a fibn concfition^ the solvent resistance of 
the image after hardening, and thermal resistance were still inadequate. It b considered because 
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the curing agent probably contained 'm this constituent is uratable in a system. 
[0013] Then, the exanr^e using the bk>ck isocyanate system compound which is the precursor of 
an isocyanate radcal as a new curing agent for solving these problems is knowrv as such an 
example — JP,3-50549>\ — said — 7-278254 — said — 8-15861 — said — the corutituent 
containing the compound which blocked the binder resin and the polyfurictional monomer which 
have the carboxyl group of 10-20505 and this 10-148938 grade, a photopolymerization initiator, 
and the poly isocyanate of two or more organic functions b indicated. Although surely it passed 
through these during agents as compared with the conventional curing agent and the Tokiyasu 
quality was improved sharply, the hardenability was falSng conversely ar>d the resistance to 
processing liquid, such as exfoliation liquid resistance, etc. was not what can still be satisfied 
folly. 

[0014] Thus, in the photopolymer constituertt for forming spacers for panels, such as a liquid 
crystal display cwnponent, the orientation division control material on an insulator layer and a 
color filter, the overcoat material for flattening etc.. and the imprint ingredient which has this 
resin constituent layer, a constituent and an imprint tngrecfient which are satisfied with 
coincidence of various processing liqiid resistance, such as exfoliation liquid and the stability 
with the passage of time as sensitization material regardless of a negative mold and a positive 
type with the development nature 'which b a basic property are not krtowrt. 
[0015] 

[Problem(s) to be Solved by the Invention] This invention was devised [ making the engine- 
performance improvement of the conventioruil ingredient, and ] by the 1 St purpose in view of 
these situations. That b, sirtce the preservation stability of a photopolymer constituent is 
excellent, it is easy to use it and development is possSile in a with a pH of about ten weak 
alkaline water solution, resolution is high, and it aims at offering the photopolymer constituent 
which is excellent also in thermal resistance and various kinds of processing Kquid resistance 
after heat curing, especially a photosensitive thermosetting resin constituent. A photosensitive 
byer can be formed on a substrate by carrying out spreading desiccation of the constituent of 
thb inventkin by the usual approach on a substrate as photosensitive coating liquid. Moreover, it 
is in the 2nd purpose of this invention offering the photopolymer layer impr in t ingredient 
excellent in the preservation stability which can manufacture the coating article which was rich 
in usable flexibility with the replica method, and can give the image excellent in development 
nsti«-e. definitiorv thermal resistar>ce. ar>d various kinds of processing Kquid resistance, especially 
a photosensitive thermosetting resin layer impri n t ingredient. Furthermore, the 3rd purpose of 
this invention b to offer the suitable image formation approach to manufocUre spacers for 
panels, such as a Kcjwd crystal dispby componen t , the orientation (fivtsion control material on an 
insulator byer and a cokir Tilter. the overcoat material for flatterw^ etc 
[0016] 

[Means for Solving the Problem] this invention person etc. came to complete a header and thb 
invention for these problems being solvable by using the following, as S result of inquiring 
wholeheartedly, in order to solve these techntcal problems. That is, the means of the invention in 
this application b as follows. 

[001 7) <I> Photopolymer constituent with which thb alkaB fosibiltty binder b characterized by 
being the copolymer which has the structural unit which has a carboxyl poup at least, and tiie 
stnjctural unit expressed with the foOowing general formub 0} in tiie photopolymer constituent 
which contains an alkaB fusibaity iMnder and a photosensitive component at bast and sokibilizes 
or insokibiGzes by optical exposure. 
[Fonnub 
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cartxMi numbers 1-10 branching or a ring structure — you may form — moreover — on the way 
— aSke — the ether and an ester bond — yoo may mind — the hydrocart>on group in which it 
may express and R3 may have the substituertt of cartwn numbers 1-18. and -^^C (R4) R5 (it is 
here) The hydrocarbon group in which R4 artd R5 may have a hydrogen atom arKi the substituent 
of carbon numbers 1-18 (however. R4 and R5 not becoming a hydrogen atom at coincidence), 
and R4 and R5 — a ring — you may form — expressng, X expresses -CO-. -COO-. -OCO-. - 
CONH-, -NHCO-. and a phenylene group. ] 

<2> Negative-mold photopolymer cor»stituent which is the combirtation of the compound with 
whi^ this photosensitive compooertt has two or more ethyler>e nature unsaturated bonds in the 
above <1>. a photopolymerization initiator, or a photopolyrr>eriz8tion initiator system. 
<3> Positive type photopolymer constituent this whose photosensitive con»pof»ent is the 
photosensitive matter of 1 arxl 2-quinone diazide system in the above <1 >. 
<4> the structural unit expressed with 5-50-mol % and a general formub Q) in either of above- 
mentioned <1>- <3> in the structural unit in which thb aRiali fusibility binder has a carboxyl 
voup at least — 5 - 80-mol % — > photopolymer constituent which b tiie copolymer which it has. 

<5> Photopolymer layer imprint ingredient characterized by preparing the byer wMch becomes 
either of above-mentioned <1>- <4> from the photopolymer constituent of a publication on a 
temporary base material. 

<6> Imprint ingredient which prepared the byer which becomes (»ither of <1>- <3> an alkaK 
fusibility thermopbstics layer, an interbyer. and above-merttioned from the i^wtopolymer 
cortstituent of a pubfication on the temporary base nnaterbl at this order. 

<7> The image formation approach chvacterized by carrying out pattern exposure, forming the 
pattern of a photopolymer layer on a base material by development and heating the whole 
surface at ISO degrees 0 or more after exposure by ultraviobt rays further after preparing the 
cortstituent layer based on either of above-mentioned <t>-~ <6> on the base which has 
transparent conductive wiring. 

<8> The image formation approach of carrying out pattern exposure, forming the pattern of a 
photopolymer byer on a base material by development, and heatir>g the whob surface after 
exposure by ultraviolet rays to it at 150 degrees C or more after preparing the eorutituent byer 
based on either of above - m entioned <1>- <7> in the base which has transparent conductive 
wiring on a color filter byer or in the bottom. 
[0018] 

[&nbodb()ent of the Invention] Hereafter, this invention is expbirwd to a detail. 
(Copolyme r of this invention) The photopolymer constituent of this invention is characterized by 
being the photopolymer constituent which contains an alkali fusBMlity binder and a photosensitive 
component at bast, artd sokibilizes or insoKibiiizes by optical exposure. ar>d thb aSiaB fosibifity 
binder being the copolymer which has the structural unit which has a carboxyl group at bast and 
the structural unit expressed writh the foOownng general formub (D as an indispensabb 



[0019] 
[Formub 3] 



the inside of [type (I), and R1 — a hydrogen atom or a meUiyl croup — expressing — R2 — the 
talent hydrocarbon pnup (tNs hycbw»rbon p«up — a straiiht chain — ) of single bond or 



t <l) 

[0020] the inside of an upper type (0. and R1 — a hydrogen atom or a methyl group — 
expressing — R2 — the divalent hydrocarbon group (thb hydrocarbon group — a straight chain 
— ) of single bond or carbon numbers 1-10 branching or a ring structure — you may form — 
moreover — on the way — alike — the ether and an ester bond — you may m«r>d — the 
hyckocarbon group m wMch it may express artd R3 may have the su b s ti tu en t of carbon ntmbera 
1-ia and -N=C (R4) R5 (it b here) The hydrocartion group in wMch R4 and R5 may have a 
hyikogen atom and the substituent of carbon numbers 1-18 (however. R4 and R5 do not become 



http://www4.ipdLnctpi.gD jp/cgrbin/tran.web.egi.^ 



2006/11/30 



httpy/w¥inv4Jpdl.ncipi.gojp/cgi-bin/tran.web.cgi.eue 



2006/11/30 



JP.2002-35790I>V [DETAa£D OESCfOPTION) 



5/27 V 



JP.20(n-357901>^ [OETABJEO DESCRIPTION] 



a hytkocert •tOm aO coirtcidenco — expressint — — • — farm — 

expressing. X expresses -CO-. -COO-. -OCO-. -CONH-. -NHCO-. and a phenyleno irovfi, 
I moreover. ] 

{0021] As R2 in a general fvmda OX akylenes. such as sirtgle bond and n(CH2) 1 (nl b the 
■nteser of I to 10X Annuiv altylenes. such as branching aStylenes. such as tsopropylidene. and 
cydo hexylene. The ra<fical wNch has aromatic series rincs. such as phenylene. toluylene. 
aylylene. and naphthylene. (C2H40) the th^ (ml ~ the integer of t to 5 — ) thrvu^ ether 
MiJCe. such as ml and m (C3H&0}2 That m2 minds ester bonds^ such as the intef er of I to 3. p 
(CH2)1-OCO-(CH2) p2. and p(CH2)1-COO-<CH2) p2. (pln>2 are the inteter of 1-9). 
Fwthermore. such combinstion etc b mentioned to the thtng and Est throuch the double bond 
between cafbov and a triple bond. 

[0022] as R3 in a (eneral formidb (D — afcyl (for example, methyl and ethyl — ) w-propyt i- 
propyi. n-butyi i-fautyi sec-butyi t-butyi. hexyi 2-ethyttwxyi OESHIRU. dodecyi octadecyt. 
f^dwalx such as an aSyl compound, anrftjiar aJkyI ratficab (for example, cyclopentyl. cydohexyl, 
etcj, Arsltyl ratScab (for example, benzyi phenethyl. etcJt aryi radKab (for example, phenyi 
naphthyl. etcj. and the things (TORtFURORO ethyl, hexa RJRORO isopropyi. methoxypheny. 
etcJ that contain a substituent further are mentioned. Moreover, the above R3 may be shown by 
-M=C (R4) R5. R4 and RS may carry out a hy^ogen atom or the same rascal (however. R4 and 
RS do not become a hytfrogen atom at coincid en ce) as said R3 here, and a ring may be formed 
by R4 anl RS (for example, cyclohezyiidene etcjL 

[0023] The above m ent ion e d copolymer of tNs inv e nti o n b obtavied by earring out 
copolymerization of the monomer of copolymerizable others to these by the w el l i nox w i 
approach the polymerization natire monomer shown by the polymerization nature monome r 
which has a carboxyl group, and the folt owi ng geneni fermiA QOl and if n e ede d . Or after 
copolymefizaig these and a c upo l ymei izable monomer the isocyanate radical content monomer 
showi by the polymcnzation nature monomer which has a caibuxyl gFuupi> and the foOowng 
general formula (DlX and if neededL it is obtained also by the ma cr omdecule reaction with the 
hy<fcoxyl poup~cuntaaiing cornpwaid shown by the foOowaig general formula OVX However, since 
the adAion reaction of a carboxyl peup and the i s ocyanate racScal in the compound of tfie 
fbOowmg general fbrmtda (nO may adwartee during a copolymerization reactiorv the former 



[0024] 
[Formula 4] 



-< 



H*-OH 



R1 , R2. R3. and X in an upper type are synonymous with R1 , R2. R3. and X in said general 
formula (D respectively. 

[0025] The monomer shown by the general formula (D) b obtained by the adcStion reaction of the 
compound shown by the isocyartate racfical content monomer shown by the gerteral formula (DO. 
and the general formula (IV). This addition reaction b under a room temperature or a heating 
corxfition in aprotic solvents (for example, an acetonitnle. a tet r ahyAofurarv ethyl acetate, 
chloroform, etc.). or is obtained by heating a room temperature or if needed under coexistence of 
a catalyst, such as a tin system compound and tertiary amine, etc. 

[0026] As an example of an isocyanate radical content mon o mer shown by swd general formula 

(in), the following compowids are mentioned, for example. 

[FormubS] 



"" ^ o IC O , ""^^^^Xj^ 



[0027] As hydb^xyl group- c ortfaawig compound expressed with said gerteral formula OV) alcolub 
(a met ha nol, ethanol. rr-propanot and i-propanol — ) n-butanol. i-butanol. a sec-butanol. t- 
butanoi n-hexanol. a cydohexanol. n-hexanoi 2 ethyti e xanoi n-decanol. n dodecanol. OKUTA 
decand. benzyl alcohol. Phenob. such as phenyl ethyl alcohol and vinyt>cnzyl alctrfwl. and 
oximes (a phenol, cresol. naphthyf akxhol. etcJ (a methyl ketone oxime. cydohezanone oxime. 
etej are mentioned. 

[0028] Fwthermore. as what has a substituent. FURORO ethanol. triphloro ethanci. methoxy 
ethanoi. phenoxyethand. ch loropherwal. dKMarophend. a methoxy phenol, an acetoxy phenol, etc 
are mentioned. One sort or two or more sorts of combirtation are suffioem as these compotmb. 

[0029] Furthermore, 
expressed with said 
type shows 
[Formub 




[0030] Next, the monomer which has a carboxyl group b expbined to a detail. As a 
polymerization nature monomer wMch has a carboxyl group, an acryfic acid, a vinyl benzoic acid, 
a m^rie add. an itaconic acid, a crotonie add, einnamic add. an acryCc-acid dimer. etc. are 
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mentioned, for example (meta). Moreover, the addition reaction object of the monomer and a 
cyclic anhydride Kke a maletc anhyckide or phthalic ar^ydride which have hydroxyl groups, sudt 
as 2-hydroxyethyl (meta) acrylate. can abo be used. Moreover, an anhytfride m onomer 13ie a 
maleic anhydride and itaconic acid anhydride can also be used as a precursor of a carboxyBe 
acid Especially in these, the point (meta) of polymerization nature or raw material cost to an 
acrylic acid is desirable. One sort or two or more sorts of combination are sufficient as the 
polyn>erization nature monomer which has these carboxyl groups. 

[0031] moreover, as a monomer of others in which these structural uruts artd copolymerization 
are possible For example, acrylic-acid (meta) alkyi ester [(meta). for example, a methyl acrytate. 
An ethyl acrylate. acryBc-acid (meta) propyl, acrylic-acid (meta) isopropyf, (Meta) Acrylic-acid 
n-butyl. isobutyl acrylate (meta). acrylic-acid (meta) t-butyl, (Meta) Acrylic-acid hexyl. acrylic- 
acid (meta) octyl. 2-ethyChexy1 acrylate (meta). (Meta) 1 such as acryHcacid (meta) C1-18 alKyl 
ester, such as acrylic-acid lauryl and acrylic-acid (meta) stearyl. (Meta) Acrylic-acid cyctoalkyf 
ester [(meta) acryHc-acid cyclohexyl] etc (Meta) (Meta) acrylic-acid aryl ester [(meta) acryfic- 
acid phenyl etc. aralkyls] ester [(meta) acrylic-acid benzyl etc. permutatiorts] (meta) acrylic-acid 
alkyI ester [ — for example Acrylic-acid 2-hy*-oxycthyl. tfimethytaminoethyl (meta) acrybte. 
(Meta) ]. such as cfiethybminoethyl (meta) acrytate, dimethylaminopropyl (meta) acrybte. artd 
(Sethylamino propyl (meta) acrytate. and AKURl (meta) amides [ — for example (Meta)] ar>d 
permutation (meta) AKURI amides [. such as acrybmide, (£methy( (meta) acrybmide, isopropyi 
(meta) acrybmide and t-butyl (meta) acrybmide ] [ — for exampb ]. such as acryloyl morphdine 
and (fimethylaminopropyl (meta) acrybmide. (Meta) Aromatic series vinyl [styrene, vinyltokiene. 
alpha methyl styrene}. etc. Heterocycle vinyl [vinyl imidazole, vinylpyridine. etc. vinyl ester] [vinyl 
acetate. ] and N— vinyt amides [. such as proptonic-acid vinyl and BASA tic acid vinyl. ] [N-vinyl 
pyrrolidone. ]. such as N-vinyl formamide and N-vinyl ecetamide. and allyl ester [an acetic-acid 
allyl compourtd] etc. A halogen content monomer [a vinytiderw chloride, a virryl chloride], etc.. 
vinylcyar«ide [(meta) acrytonitrile] etc.. and olefins [ethylene, a propylene], etc. are mentioned. 
[0032] among these — also coming out — acrylic-acid elkyi ester [ from copolymeric / the /. 
the solvent solubility (meta) of the polymer to generate, etc. ] ( — for exanr^)le A methyl acrybte. 
an ethyl acrybte (meta). acrylic-acid (meta) propyl. (Meta) Acrylic-acid isopropyf. a<»ylic-acid 
(meta) n-butyt. (Meta) Isobutyl acrybte, acrylic-acid (meta) t-butyl acrylic-acid (meta) hexyl. 
(Meta) (Meta)] and acrylic-acid (meta) cyck>akyl ester [(meta) acrylic-acid cydohexyl] etc. 
such as acrylic-acid octyl and 2-ethylhexyl acrybte (meta). especiaDy araHiyl ester [(meta) 
acryfic-acid benzyl] etc, etc. are desirabb. One sort or two or more sorts of combination are 
sufficient as these copolymerizable components. 

[0033] the structix^al unit expressed with 5-50-md % and said general formub (I) in the 
structural urwt in which the structural unit presentation ratio of the copolymer mentiooed above 
has a carboxyl group at least in the photopdymer constituent of thb invention — 5 - 80-md % - 
- it is desirable that it is the copolymer which it has. 5 - 60-mol % has the stiH more desirable 
structural urvit shown by the general formub (I), and especbOy 10 - 50-md % b desirable. If 
exfoGation Gqdd resistance may be less than [ 5 mol % ] insufficient for the structural unit shown 
by this general formub (D and it exceeds 80-md V development nature may faB. Moreover. 10- 
40-md % b stiO more desirable in the strxictural unit which has a carboxyl group. ar>d especblly 
lS-40-md % b desirable. If development rtature may be less than ( 5 md % ] insufTtcient for the 
structural unit wrtwch has a carboxyl group and it exceeds 50-n>d *. exfdbtion liquid resistance 
may M. 

[0034] moreover, the mass average molecdar weight of these copolymers — 5000-200.000 — 
desirable — 10.000-100.000 — further — desirabb — 15.000- espedaOy 80.000 b desvabb. 
When manufacture of a copolymer may be difTicuK for nrtass average motecuiar weight at less 
than 5000 and it exceeds 200.000. development nature may fall. 

[0035] As an exampb of the copolymer of t>Ms invention mentioned above, the following b 
mentioned, for example. 
[Fonnub 7] 



hoOH 600CH,Ph 




[0036] Such a copolymer b obtained by carrying out copolymerization of the morwme r which 
carries out consderable. respectivdy accortfing to a conventional method by the weO-known 
approach. For example, it b obtained by dissolving these monomers into a suitable solvent, 
addvfg a radical polymerizstion irntistor there. btmI carrying out s polymerization m a sdution. Or 
where these monomers are distrftmted in an aquosity medum. the so-csDed emulsion 
polymerizstion may pe rf or m a polymerization. 

[0037] Although it can be chosen as srbitrstion as an example of a suitable solvent sccordmg to 
the solubSty of the morwme r to be used and the copolymer to gerterate. s methand, ethand. 
propand. isopropand. t-methoxy-2-propand. an scetorte. a methyl ethyl ketone, methyl isobutyl 
ketone, metfmxy propyl acetate, ethyl bctste. ethyl acetate, an acetonitrile. a tetrahydrofuran. 
ifcnethyl f oii i t a inide. chloroform, toluene, such mixture, etc. can be used for exampb. Moreover, 
an azo system Gke 2 and 2'-azobb (isobutyron it rile) (azobisui so butironitoriru). 2. and 2'-azobis *- 
(2. 4*-dnnethylv8lerorMtrae) as s polymerizstion initistor. s peroxide system Dte beruoyi peroxide, 
persulfate. etc can be used. 

[0038] (Photosensitive componenO Next, s photosensitive component b expbined to a deta^. In 
the photopolymer cortstituent of thb invention, various kinds of well-known photosensitive 
co mponents can be used. The photosensitive matter of 1 and 2-quwKine dbzide system which 
acta on the combi na tion of the compound, photopolymerizstion initistor. or photopolymerization 
initiatar system which more specifically has two or more ethylene nature unsaturated bonds 
which set on a negative mold, and a poutive type is mentioned ss a suitable example. 
[0039] Ik b desirabb to contain the combination of the compoimd in which ackfition 
polymer i zation b possible, photopolymerization initistor. or photopolymerization initiator system 
wMch has two or more ethylene nature unsaturated bonds as a negative-mold phatopolyrT>er of 
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<nec3tfve-mold phatapolymer> tMs nveittion. The eompoimd which has two or more ethylene 
natura unsstursted bends and in wtadi adAien polymenzation b poesble does not lose the 
sotubBty ever the dK»B water eofation of the sfu tem en tioned cepoNmer. but it csfries cut « 
polymerization by reecivir« a rsifistian. ami they do cr eat e in nunber the aohibiSty over the akaS 
water aahition of a pakit An wi^ a copolymer. 

[0040] It b dnsan out of the compound powp which has an end ettiylene nature iraaturated 
bond in [ two or mere 3 I melecide aa a compowid which has two or more e th ylene nature 
wisaturated bonds of tNs nventim and in which addtion polymerization b possUe. For example, 
it has the chemical structure of tfiose co po l ym er s etc m a monomer, a prepoly m er. ie. a Aner. 
a brmr and oGsomer. or those mixture Bsta. As an esample of a monomer and iU c o polyme r , the 
ester compound of unsaturated carfaoxyBe acid (for example, an acryGc acid, a methaeryfc aci4 
«t itaconie acid, a cr o t oni c add. isocrotonie addL a mabic acidL etcj and a^ihatio series 
pdyhydrio aleohoL the smida eorapowid of unsaturated carboxyic add and an afiphatie series 



: (vi 



[0041] As an exampb of a mm nxn ci which consists of an ester compound of aGphatic Serbs 
polyhyibic alcohol and unsaturated carfooxyfic acid As acrySc ester, ethylene glycol dbcrybte. 
triethylene clycol ^crytste. IJ-butane^ <fiacrybte. tetramethylene shrcol <fi8crylate. 
Propylene cl^ol d bci yUte. neopentyl ilycol dbcrybte. TrimethyMpropane trtacrylate. 
TORDutECHI roll pro pantry (acrybyloxypropyO E 1 Tefl. Trimethybl triacrylate. hexavMKSol 
^crybte. 1. 4-cyclohexane dol tfacrybte. tetraethybne ilycol diacrybte. Pentaerythrttol 
<5acrybte. ■ pentaerythritot thorb chestnut rata. Pent aer y th r it ol tatraacrybte. tfpentaeryOvitol 
(Sscrybte. Dipentaerythritol hexascrybte. a sorbitol thorb chestnut rate. There are sorbitol 
tetraacrybte. sorbitol pentaacrylate. sorbitol hexa aerybte. Tori (acryloyloxyethyO isocyanurate. 
polyester aerybte dtfiomer. etc. 

[0042} As methscryGc ester, tetramethylene ^ycol (fimethacrybte. TrietMerte glyeel 
(fimethacrybte. neopentyl c>ycol cfimethacrybte. Ti ntie th ylobropane tri met ha crybte. 
trimethylolethane trimethacrybte. Ethylene gfycol ifimethscrybte. 1.9-butaneA)l dbtethacrybte. 
Hexanedioldimethacrybte. pentaerythritol <£methacrybte. Pentaerythritol trimethacrybte. 
pentacrythritol tetra-methacrybte. Dipent a erythri t ol tfimethacrybte. tfjpentaerythritol 
hexamethacrybte. There are sortiitol trimethacrybte. sorbitol tetra-methacrybte. lHs[p-0- 
metacrybxy-2-hydroxy propoxy) phenyl} <Smethybiethane, bb[p-<methacryGc oxyethoxy) 
phenyl} <finiethybiethane. etc. 

[0043] As itaeonic^cid ester, there are ethylene glycol tf-itaconate. propylene glycol di- 
ttaconate. 1.3-butane(Sol <S-ttaconate. 1.4-butanedol tf-itacortate. tetramethylene glycol <S- 
itaconate. pentaerythritol dr-itaconate. sorbitol tetra-itaconate. etc. 

[0044] As crotonic-acid ester, there are ethylene GURDCORUJl cnitonate. tetramethylene glycol 
JIKUROTONETO. pentaerytlvHol JIKUROTONETO. sorbitol TETORAJI crotonate. etc As 
isocrotonic acid ester, there are ethylene glycol JOSO crotonate. pentaerythritol JIISO 
crotonate. sorbitol tetrapod bo crotonate. etc 

[0045] As a maleate. there are ethylene glycol JIMARETO. triethylerM glycol JIMARETO. 
pentaeryt^vitol xJIMARETO. sorbitol tetra-mabte. etc. Furt h ermore, the mixture of the above- 
mentioned ester monomer can abo be rabed. Moreover, as an exampb of the m onom er of the 
amide of an afiphatic series midtiple-valued amine compoiaid and insaturated carboxylic acid, 
there are methylenebis-scrybmide. methytenebis-methaerybmide. I. S-hexa methylenebis- 
acrybmide, 1. 6-hexa methytenebis-methaerybmide. <Sethylenetriamine tris acrybmide. xylylene 
screw acrybmide. xylyiene screw methacrybmide. etc 

[0046] As other examples, the vinyl urethane compound containing two or more p olymerization 

nature vinyl groups etc. is mentkxwd into 1 mobcub to which the vinyl monomer whit:h contains 

the hydroxyl poup shown by the following general fbrmub (V) to the poly isocyanate compound 

which has two or more isocyanate radbals in one mobeule incficated in JP.4a-41708£ was macb 

to add 

[0047] 

[FommbS] 



R and R1 show a hyi fc o ge n atom or a methyl poup among an upper type. 
[0048] Moiuowm. acrylste and methavybta of n 
aerybte which b 'ncSested by urethane aerybte [ which b indbsted by JP.5l-^7193>^ I JP.48- 
64183X JP.49-43I9I3. and JP.S2-3D490B each official rcpoft. and epoxy aerybte the epexy 
a made to react tc can be mentionedL Mthermore. a 
a ~ voL20 and the thing ewrently ntreduced to 
Nc7JOO-308 page (1984) as a photoresist monomer and c 
[0049] Thee 

rizaticm b p 

tused — the total soBdk of a constituent — r 
— five to 70 mass % — it b ten to 60 mass % p f efe t a bl y . and b 30 to 50 mass % eveetaOy 
prefar a bly . The properties (so^cnt resistance etc} of tfta insulating onaga obtained may be 
inferior by taider S mass %. if 70 mass % b exceede d , the paint fbn of a photoaensitive 
constitiiant may be too soft, it may bo dealt witK and a sex may be inferior. 
[0050] Next, the photopolymerization Mliator conteied mth the compound wlmdi haa two or 
mora ethylene nature unsatwated bonds, and in which achStion polymerizstien b possMe. or a 
photopolymerizstion initiator system (conAbi a tion. a photopolymerization initiator, a sensitizer of 
a phetopolynieri za tion Mtiator. etc should put together) b expla b ed 
[0051] A photopolymerization initbtor b the compound which can start substantbOy 
photopolymeri z ation of the eompowid whidt has the two or more a forementioned ethylene 
natura unsaturated bonds^ and in which a d ditio n polymen»ation b possfcta. AO the compounds 
that have the capacity which starts the pdymerizstbn of the compound which haa aaid two or 



if they hafve photosensitivity especiany to the beam of Kght of an ultraviolet r a y a field, they can 
be used suitably. Moreo v er, the photopolymerization Mtiator of thb inventien may be an 
activator which produces the sensitizer by which optical pwndng was carried out. and a certain 
operat i on, and generates an activity racScaL As a photopolymer i zation mtiator preferably used by 
tated hyAocarbon derivstiva. a ketone compound, a ketoxime compound. 

rl biimidazob. aromatic series onium salt, the ketoxime 



ether, etc can be mentioned, for exampb. 

[0052} Among this* since the system using the habgenated lydro ca rtion which has espedally a 
triazine frame, a spe ci fi e ketoximo compowid. and hexaaryl bwrnidazob has sens9>aity. shelf Bf e, 
the good adhesion to tiw siibstrsta of a pent On. etc. it b desirabb. 
[0053] As a habgenated hydrocartwn compound which has a triazine frame for exampb. the 
convo«*id of the Wakabayashi work. BtAChenvSocJipan. 42. and 2924 (1989) pubGcations — 
for exampb The 2-phenyl 4. S-btsCTORDCURORU methyl^s-triazne. 2-(p-KURORU phenyl>-4. 

6- bis(TORD(URORU methyO-s-triazinc 2-Cp-te|yO-4. ft-bis(TORIKURORU methyl)-s-triazne. 
2-(p-methoxypheny}-4. G-bisCTORUCURORU methyO s to b z aw. Z-it and 4'-dbhbro phenyO-4. 
B-bb(TORDCURORU methyO-a-triazinc 2. 4. 0-tris (TORDCURORU methyO-S-trbzinc the 2- 
metM -4. S-bisfTORUCURORU methyO-s-'triazbe. 2-n-nonyl -4. 6-bis(TORIKURORU methyl)- 
s-triazma. 2-<8bha. alpha. b«ta->TORIKURORU ethyl)-4. and 6-bis(TORlKURORU methyO-s- 
triazine etc b nMntionedL in ackfitiorv a compotfMl |jven in the British JP.13884923 spedficstion 
— for exMi^b The 2-styryl -4. ft-bisTrORDOURDRU methyl>-s-^triazine. 2-(p-methyl styryO-4. 
8-bisCTORUCURORU methyl>-s-triazinc 2-(p*methoxy styrylM. »-bis(TORIKURORU methyO-s- 
triazine. a compourtd yven (. auch aa 2-<fr-methoxy styryD-4- a mbo ■ 6- T ORIKURORU methyl-s- 
triazine. ] in JP.53-13342aA — for exampb 2-(4-methoxy-naphth-1-IRU)-4. 6-serew- 
TORKURORU methyl-s-trbzine. 2-<4-ethoxy-naphth-1-lRU)-4. 8-bisaORiKURORU methyl)- 
s-triazme. M4-(2-ethoxyeUfyO-naphth-1-IRU}-4. ft-bis(TORIKURORU m«thyl)-s-triazine. 2-(4. 

7- dbiethoxy-naphth-1-IRlD-4. 6-bbaORIKURORU methyO-s-triazinc 2-(acenaphtho-5-tRU)- 
4, S-bisCTORIKURORU methyO-s-triazJrie. etc, A compound given in a Germany patent No. 
3337024 specification. 2-<4-styryl phenyO-4 ( for exwnpb. ]. 6-bbfTORIKURORO methyO-s- 
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triazbe. 2-(4-p-methoxy styryl phenyl>-4. 6-bisCTORUCURORO ntethyD-striazine. 2-(1' 
naphthyl >rinytene phenyl)-4. 6-bis(TORIKURORO methyl)-s-triazine. 2-chIoro styryl phenyl -4. 
6-bis(TORIKURORO methyD-s-triazine. 2-(4-thiophene-2-Mnybne phenyl)^. 8-bts 
(TORIKURORO methyO-s-triazine. 2-(4-th i ophene 3-vinybne phenyl>-4. &-bbCTORlXURORO 
methyl)-s-triazine. 2-<4-furans-2-vinylene phenyO-4. 6-bis(TORIKURORO methyO-s-^riazine. 
2-(4-benzofuran-2-vinybna phenyO-4, and 6-Ims(TORIKURORO methyO-s-triazine can be 



[0094] Moreover. J.Org.Chem.-.29 by F.CSchaefer etc. the confound of 1527 (1964) 
pubBcations. For exampb. the 2-methyl -4. S-bis(tribromomethiyl)-s-trianne. 2. 4. 6-tris 
(tribromomethyO-s-trianne. 2 and 4. 6-tris (dbromo methyO-s-triszine. 2-aminor-4-methyl-6- 
tribromomethyl-s-triazine, 2-methoxy - 4-methyMHTORIKURORO methyHa-triazine etc. can 
be mentioned. 

[0055] Furthermore, a eompomd given in JP.62-5824t A 2-(4-phenybeetybne phenyl)-4 ( for 
exampb. ]. 6-bis(TORIKURORO methyl>-s-triazine. 2- (the 4-naphthyHl -acetylene phenyl -4 
and 6-bb(TORIKURORO methyO-s-triazine — ) 2-(4-p-tolyl acetylene phenyO^. 6-bb 
(TORIKURORO methyO-s-triazine. 2-(4-p-methoxypheny acetylene phenyl)-4, 6-bis 
(TORIKURORO methyO-s-triazine, 2-(4-p-isopropyl phenybcetylene pheny|)-4. 6-bb 
(TORIKURORO methyO-s-triazine. 2-(4-p-ethyl phenybcetybne phenyO-4. and 6-bb 
(TORIKURORO methyl)-a-trbzine etc can be mentioned. 

[0056] Furthermore, a compound given in «IP.5>281728A 2-K4«trifluoro methylphenyl>-4 [ for 
exampb. ]. 6-btt(T0RIKUR0RO methyO-s^^rtazine. 2-(2. d-dfiuoro phenyl)-4. 6-bb 
aORIKURORO methyl}-8-triazine. 2-(2. 6-dichlorophenyl)-4. 6H>is(TORIKURORO methyl)-s- 
I. 2-(2. 6-da>romo phenyl)-4. and 6-bisfTORtKURORO methyO-s-triazine can be 

given b JP>-34920>^ 2 and 4-bb(TORIKURORO methyl>-6-[4-(N and N- 
dethoxy cartwnyl methybmino>-3-BUROMO phenyl}-s-trbzine etc. b men ti oned. 
[0057] As a ketoxime compound suitably used by thb invention, the compound shown by the 
foUowing general formub (IV) can be mentioned 
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[0056] Among an upper typo, it differs and R2 and R3 express the same, the hydrocarbon p-oup 
which may have the substituent and may incltide the ixisaturated bond, or a heterocycle radical. 
It differs and R4 and RS express the same or a hydrogen atom and the hydrocarbon group which 
may have the substituent and may include the unsaturated bond, a heterocycle radicat, hydroxyl. 
a permutation oxy-radcal. a suHhydryl group, ard a permutation thio radical. Moreover, it joina 
together mutuary, and R4 and R5 form a ring, and they express the alkylene group of the carbon 
numbers 2-8 wfsch may contain -0-. -NR6-. -O-C0-. -NH-CO-. -S-. and/or -S02- in the 
connection principal chain of a ring. R6 arKi R7 express a hydrogen atom, the hydrocarbon grot^ 
«Mch may have the siit»tituent and may inckide the tftsaturated bond, or a permutation 
csft>onyt group. 

[0059] As a concrete compound, the p-methoxypheny 2-N and N-dmethybminopropyl ketone 
oxime-0-»llyi compound ether. The p-methy(thio phenyl 2" morpholirw propyl ketone oxime-O- 
alM compound ether, p - Methytthio phenyl 2-morpholino propyl ketone oxime-O-benzyl ether, p 
- Methylthb phenyl 2-morpholino propyl ketorte oxime-O-rr-butyl ether. The p-morpholino 
phenyl 2-morpholtno propyl ketone oxime-O-aOyI compound ether, p-methoxypheny 2- 
morphdino propyl ketorte oxime-O-n-dodecylcther, p-methytthio phenyl 2-morphdino propyl 
ketone oxime-O-methoxyethoxy ethyl ether. p-methyltNo phenyl 2-morphdirK> propyl ketone 
oxime-0-p-methoxycart>onyl benzyl ether, p-methylthio phenyl 2-morpholino propyl ketone 
Oxime-O-methoxycaitoonyl methyl ether. p-methylth*o phenyl 2-morphoiirw propyl ketone 
oxime-O-ethoxycarbonyl methyl ether, p-methyhhb phenyl 2-morpholino propyl ketone oxime- 
O-4-butoxycarbonyl butyl ether, p-methylthb phenyl 2-morphoCno propyl ketone oxime-O-2- 
ethoxycarbonyl ethyl ether. Although the p-methylthb phenyl 2-morphoGno propyl ketone 



l-3-propenyl ether and p-methylthb phenyl 2 -morpholino propyl 
ketone owne-O-benzybxycarbonyl methyl ether can bo men ti oned It b not limited to thb. 
[0060] As hexaaryl bnmidazob used for Ihb invention 2 and 2'-screw (o-chlorophenyl) -4. 4'. 5, 
end 5:-tetra-phenyl bibiidazob. 2 and 2'-ser«w (o-BUROMO phenyl) -4. 4*. 5. and SMetra- 
phenyl bimidazole. 2 and Z'-screw (o. p^dc h lorephenyO -4. 4*. 5, and 5*-tetra-phenyl biimidazole. 
2 and T scre w (o-chloropher«yO -4. 4'. 5^ and 5'-tetrapod (mr-methoxypheny) biimidazole. 2 and 
Z'-screw (o and o'-dehbrophenyl) -4, 4*. 5. and 5'-tetra-phenyl bemidazob. 2 and 2'->screw (o- 
nitrophenyl) -4. 4'. 5. and 5'-tetra-phenyl bnmidazob. 2 and 2'-screw (o-methy|phenyl) -4. 4'. 5. 
and S'-tetr a -phenyl biimifbzob. 2. and Z'-screw (o-trifluoro methybhenyl) -4. 4'. 5. and 5'-tetra- 
phenyl biimidazob etc b mentioned. These bamidazob b for exampb. Bull.Chem.Soc.tlapan. 33, 
565 (1960) and J.Orv.Chem. and 36. (16) ft b easily compoundabb by the approach cunvntly 
indicated by 2262 (1971). 

[0061] As ketoxime ester. 3-benzoybxy imino buUne-2-ON. 3-acetoxy inono butane-2-ON. 3- 
propionybxy imino butane-2-ON. 2-acetoxy imino pentane-3-ON. 2-acetoxy imino- 1 -phenyl 
propane-1-ON. 2 - Benzoytoxy imbv-l-phenyl propano-1-ON. 3-p-tosyl OKISHnMl knob 
tan9«a-2-ON. 2-ethoxycarbonybxy inwio-1-phenyl propane-1-ON, etc are mentioned. 
[0062] These photop o lymerization initiators can uae together and use one or two sorts or more 
by the bde p endent species. Moreover, it b abo possSMe to use some compounds together 
between different spedes. the amount of these photopolymerization bitbtors used — the total 
solids in a constituent — receiving — 0.1 to 50 nuss % it b 0.5 to 30 mass % prefiarably. If 
fewer than 0.1 mass %. the image formation within time amount with it b dffieult in many cases. 
[ bw photosensttiwty and ] [ practical ] When 50 ntass % b exceeded, there b an indination the 
compatawlity in a constituent not only to become difficult, but for the properties (chemied 
resistarwe etc) as an insulator bycr of the image obtained to deteriorate generally. 
[0063] As a <positive type photopolymer> positive type photopolymer. the photosensitive matter 
of 1 and 2-qidnone dbzide system b mentioned. By receiving a radbtion, these compounds 
generate an add and promote the solub8ity over the dkaK water solution of said copolymer whib 
they eontrd the sokibXty over the aliaR water sohition of said copolymer. 
[0064] As such 1 and a 2-quinorie dbzide system compound 1. 2-benzoqdnone diazido 
sulfensts. 1. 2-naphthoquinone(SaBde suHbnate. 1. 2-benzoqubone dbzido auWon b - a cid amide, 
1. and 2— naplithof|Ujnonecfiazide sulfonKT— add amide etc. can be mentioned. 
[00651 As these exsmpbs. 1 2-nsphthoquinonedazide-5-sulfonic-acid-4-tert buthybhenyl 
ester. 1. such es 1 and 2-naphthoouinonedbzide-S- s ul f bn b - a ckl 4-tert-octyl phenyl ester, and 
the aryl ester of 2-naphthoquinone(Sazide sulfonb acid 2. 3. a 4- t rgi y droxy benzophenone-1.2- 
naphthoduinone awle-4-sulfonate. 2. 3. 4-trihydroxy benzophenone -1. a 2- 
naph t ho«iuinonediazide " S - su lfonate. 2. 4, 6 -trihyd>^ o xy benzophenone -1. a 2- 
naphthoquinone(Sazide-4-suifonats. 1 of trihytk-oxy benzophenones. such as 2. 4, d-trihyd^oxy 
benzophenone -1. arrd a 2-naphthoquinonec fia zide-5-sulfbnate. 2-naphthoguinonedbzide 
sulfonates£2. 2". and 4 snd 4 — ' — the - tetr a hydro x y benzoph en one -1 — a 2- 
naphthoquinonedbzide-4-sulfonate. 2. 2*. 4. and 4' — the - t«tra-hy*oxy benzophenone -1 and 
a 2-naplithoqw n or»e db zid e -5- su lfonate — 2. 3. 4. the 3'-tetra-hy(h-oxy benzophenone -1. a 2- 
naphthoquinonedbzide-4-sulfonste. 2. 3, 4. the 3'-tet ra hy d ro x y benzophenone -1. a 2- 
naphthoquinonedazkle-5-sulfonate. The 2. 3. 4. and 4'-tetra-hydroxy benzophenone -1. a 2- 
naphthoawnonedazide-4-sulfonate. The 2. 3. 4. and 4'-tetra-hydroxy benzopherwne -I. a 2- 
naphthoqdnonedbado-5-sulfonate. The 2. 3. 4. and 2'- tetrapod hydroxy-4'-methyl 
benzophenone -1. e 2-naphthoquinonedbzide-4-suifbnstc The 2. 3. 4. and 2'- tetrapod 
hydr o xy 4'-methyl benzophenone -1. a 2-naphthoquinonedbzide-5-sdf6nste. 2. 3. 4. and 4*- 
tetrapod hydNixy-3'-methoxybenzophenone -1. a 2-naphthoquinone*azide-4-sulfonate. 2. 3. 4. 

and 4'- tetra hy(ftroxy-3 — 1 of tetra-hydroxy benzophenor«es. swdi aa - 

methoxybenzophenone -t artd a 2-naphthoquinone(fiazide-5-sulfonats. 2-naphthoquinenedb;dde 
sulfonate;2. and '3. 4. 2" — The 6'-pentahydraxy benzophenone -1. a 2-naphthoquinonefSasde- 
4-sulfonate. 2. 3. 4. 2*. and 6 — '1 of pentahydt^oxy benzophenones. such as - pentdiy^xy 
benzophenone -1 and a 2-naphthoquinone<fiazide-5-sutfbnste. 2-naphthoquinonedazide 
sulfonate;2. 4 and 6, 3*. 4' — The 5'-hexa hyd-oxy benzophenone -1. a 2-naphthoquinonedaztde- 
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4-suffonats. 2.^4. B. 3'. 4*. wid 5 — ' - hex» hy^oxy benzephenone -1 and ■ 2- 
'aplrthoquBnwi0dazid«-&-su!ftviste — 3. 4. 5. 3*. 4'. and 5 * - hexa hydroxy benzophenone -1 
and a 2 iiaUU) > o oiawnetfaaEide-4~«tdfo*wte — 3. 4. 5, 3". 4". and 5 — * — I of hexa hyifroxy 
b em ophe n onca. auch aa " hexa hyifroxy be m op hen one -1 and a 2-naphtfioq u kionetf a dde-S» 

>.8isa4- 
K BbCp-hydroxyphenyO 

le tfa riJe- S ^aitfbnate. Tori ^r-faydroxyphcnyO iiiet ha ii o -1. a 2- 
ne^uidtt-4-atilfbnate. Tori (pr-hy^oxyphervO m e tfa ne -1. a 2~ 

. t. and l-Tori (p-hytkoxyphcnyO ethane -1. a 2- 
i etfa iide- 4 - a ulfbnata. 1. 1, and 1-Tori (p-hy»oxyirficnyO ethane -1. a 2- 



naphthoquirwn erfa ade-S-adfanate. Bis(2. X 4 - to a»yd>o x y phenyO methane -1. a 2- 
naahthoquinon edMz id e -4-« u tfbnate. BtatZ. X 4-tr3iydroxy phenyO methane -1. a 2- 



r-adfanate. The 2 and 2-fab(2. 3. 4 - trih ydro a y phenyO propane ■ 



naph>hequBrion etfa ader-4--attfonate, The 2 and 2-bis(2. X 4-tr9iydroxy phenyO propone -1. a 2- 
naptithocyjBwmediazide 5 (niffnnBtw. 1. 1, the 3~tns {2, S <£inethyl 4 hydircwyphenyl^3 plienyl 
propane -I. a 2- ni phthoquhonedia2ide-4-iullbnate. 1. f . the >-tria (2. &-«nethyl-4- 
hy^o x yphenyO-3-Tihenyl propane -1. a 2-naphtho«BnQne&xide-S-SMlfonats. The 4 and 4'-Cl- 
[4H[H«-hydroxyphenyl}-1-methylethya phenyQ ethyfidane] bisphenol -1. a 2- 
na(Mwqunonediazide-4-suironate. The 4 and 4'-{1-(4-(l-{4-liy<^xyphenyl}-1-methylethyQ 
phenyQ ethyiklene] bisphenol -t. a 2-naphthoqMnonedtoide S s u l fo nate. The bis(2. 5 daii eU iy t 
4 hydro*yphef»y<>-?-hydrojry phenyfcne t h a ne -1. « 2-naphthoquwoned » 2ide-4^-aulfanata. The bis 
(2> S ' dunethyt~4 ■ hydroxyphenyO~2 hyifc uxy phenyknethane " 1 , a 2 i iap lill«4Hiuino n e< S> zid e *5 
aifbnate. X 3. 3*. 3'-tetnmethyl - The 1 and 1 Spirobi Mene -S. 6 and 7. 5*. 6*. T-hexanol -t. 
a 2 nB ph t hoqumonedbzide-4-eulfBnate. XXV. r-tetrwnethyl - The 1 and I Spirobi indene • 
i, 6 and 7. 5*. 6*. 7*^iexanol ~la a 2 naphthoQuinonediaztdB 9 sijfanate. X 2> 4 tninethyl ~7, 2*« 
the 4'-trihy^oxy flavan -I. a 2-naphthD(Mnone(Samle-4-sttfonate. 2. 2. 4'trimethyl -1 of 
alkanes (potyhydroxy phenyO. such as 7. 2'. the 4'-trihydroxy flavan -t. and a 2- 
fiBphthoquinone<Sazide-5^-sulfbnste. 2'-naphthoquinoneffiazide sulfonate, etc are mentioned 
These 1 and 2-t|uinone tfa^de system compound are hdependent. or can use two or more kinds 
together, and can be used 

[0067] The desirable amount of these I and 2-quinone diazide system eompowid used is the 10 
" 120 mass section. especiaOy 20 - 80 mass section to the 100 mass sections of aaid c opolynier. 
Since there are few amounts of the add isnersted by the exposure of G|ht wAten this rate is 
under 10 maas sections, the (fffcrenee of the sohibOty to the alkali water sokition used as tf«e 
dev el oper of an optical exposire part and a non-irraffiated part may be smaO. and accurate 
patterning may become dHficulL Oi the other hand by sh ort-tane optical exposure, when this 
rate exceeds the 120 mass sections, since unreacted 1 and 2-9anone dwzide system compound 
remain so mucK the (fissokition in said aiuR water solution may be insufficient, and it may 
become <Sfficuh to develop negstives. 

[0068] (Other compon en ts) In the photopolymer constituent of this invention, various kinds of 
adtfitfves can be added for the various purpose. As an example of an additive, they are a 
surfactant, an adhesion araelcrstor. a ^asticizer. a decolortzation nature colorins agent, etc. 
[0069] As the above ■mentioned suf faoia i it . it can use in order to raise spreadmg nature and the 
smooth nature of the pant f9m obtained As the example For example. BM-1000 (product made 
from BM Chemie). megger facssnile F142D. said — F172 — said — F173 — said — F1B3 
(above. Dsinippon Ink & Chemicals, he. make) — Fkiorsd FC-135. this FC-170C. and Fkiorad 
PC-430 — ssid — FC-431 (above) the Sumitomo 3M make and Sir cHorofhiocarbon S-112 — 
ssid — S-113 — said — S-131 — said — S-141 — said — S-t45 (above) The fluorine system 
or sificene system surfactant marketed by the trade name of the AsaN Glass Co., Ltd make. 
SH-28PA. SH-190. SH-193. SZ-6032. SF-8428. DC-S7. and DC-1 90 (above, product made from 
Toray hdustries Stficone) can be used. As for especially the amount of the surfactant used it is 
desirable that they are bekiw 2 mass sectnns bekm S mass sections to the total-soGds 100 



ose. an adhenon accelerator can be made 
r eonaSituenk of this invention. As such an adheson 
t can be used sutrtly. Here^ a functionaSty tibne 




oxyprooyft 

ment i one d as the e xa mple. Aa far c rpeciany the d esi r a ble amoistt of the adhesion a ccel er a tor 
used, it is desnble tiat it b 0.05 - 5 mass section below 10 n 



[0D7I] Althouilk it b desirable to be colored for the descrvtion of the photosensitive layer from 
face after stJ B eadj i g and inspection of a ap fe a dHn i defect at tfie tnie of use aa for a 
phot aaenii tive byer. a final hardening image ne e d s a substantbBy transparent and cotorless 
thing, ft b de sl rable to contam the coloring agent de c olorized by hestiiig or optical exposire for 



(0072) As a deoolorization nature co loring agent, what itsetf de co mpo s es by the reaction mlh 
ahat b usuaDy de c olor i zed by de co mpo si tion at the temper a t w e of ISO depees C or more In 
proce ss of heat tre atm ent for ( for / lOmoiutes/-] 1 SO minutes, the thing which dbperses out 
of a system, and other components, and b de c olorized can be used As those deoolorization 
nature coloring agents, tra nspa rency b high n UV field, and the trvhenylmethane dye which was 
exceOent in decolorant after heat tresbnent can use it adwantageously. For example, as a 
desirabfe color, a crystal violet. Methyl Violet ethyl violet, oil bibe «603w Vietorb PYUA bhje 
BOH. M a l ach ite Green, d ia mond Greem etc. are men ti oned et a dd iti oii the coloring agent of a 
pubB cati on can use it far JP.10-97061 A JP.tO-104827A or JP.3-68379tB advanUgeously. The 
desirable amount of die de c donz a twn nature colomg sgerA used b below 10 mass sections to 
the totsl-soGcb 100 mass sectiofv and ita OM - 5 mass section b e s peci a ll y desirable. 
(0073] (AppBcation of a photopolymer constituenO The photopolymer constituent of tKs 
invention b useful slthough a transparent resistance imsge b fbnned especially, and it can 
cons i der various appBc at ion. For example, appli c a t ion to the insubting layer used for a color 
fater-on array (COA) or a high aperture (HA) technique b explained based on drawing 1 . The 
creatMn process of HA or the transparence wving substrate model of COA is shown n drawwn 
1, . As sh own in A process* on tranaparence substrates, such aa the w e B kn own glass plate 1 1 or 
pb it i e Sbn, such as a soda gbss plate which has an oxidation siBc on cost on a finont face, a lo«^ 
ttierwiaH e xp ansi on^ g lass plate, a nen alkaE ifass pbte. and a q ua r t z- gla ss pbte. namely, by the 
usual approach By fom wn g the thin f9m of a metal and nown e tals by sputtering and CVD of a 



nductor. re si s t ance, or a conductor, and cw iibi n in g photoGthocraphy The bottom fTO 
drcuit pattern 12 for co nnecting the TFT array and them in a Squid crystal dbplay b formed 
(Suzuki 82 work, a guide to BqMd crystal dbplay engi ne er irig. 28 pages - 36 pages. 
1998 bsue). 

[0074] Then, as shown m B process, the photosensitive thermosetting resin byer 13 b formed 
by spreadmg or the lamination on the substrate 1 1 with which the pattern 12 was instaled If 
re^ared wdl'^known silarie c o upfing down stream processsig can be per formed w% order to 
niprove adhesion with a substrate. As an exampb of a sSane coupfirtg agent a trimethoxysilyl 
A tnmethoxy saaneu vmyteriacetoxysBane. 
-isoeyanste propyl triethoxysibne. gamma- 
dyddoxypropyltrimetoxystene. beta-<3. 4-epoxy cycl ohexyO ethylt ri methoxysibne. etc. can be 



[0075] By rtext as shown in C process, UV exposure b carried out through the photo mask 14 
for making a hob for interbyer connections called a contact hole in the appropriate location on 
the bottom fTO pattern which shotJd be connec t ed in continwng D process, negatives are 
d e v el oped with an alkaS dev^oper. the exposure section b <Sss€rfved. and pattern 1 3A b formed. 
(Although the case of positive type sensitive material b Blustrated here, in the case of a 
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negative mold, an unexposed part b removed in development using what NEGAPO JI of a mask 



Then, ss shown in E process, UV exposure of tfie whole surface b carried out the melt flow 
after exposure b made to start and the cross-section configuration of contact hole 138 is made 
vfto a smooth tilt angle. [ the temperatire of 150 degrees C or more ][ far 10 - 150 minutes ] A 
hardening reaction occurs into this heat treatment process, and the photosensitive photoresist 
layer thb exposed and developed b hardened Entire UV light doses ere usually 100 mj/cni2 - 
1000 mj/cm2 dependng on the content of 1 and 2-qisnone diazide compound that it shouU just 
be a complement at the photolyns of 1 and 2-quinone cfiazifb compound in the case of a 
positive type. In order to promote bridge formation by the polymerization further also in the case 
of a negative moM. it b dedrabb to irtckifb thb exposure process. Then, as shown in F process, 
the ITO film 15 b usually formed by the spatter under the temperature of 180-250 degrees C. 
The thickness of ITO b usually 1500-250QA (0.15-0.25 micrometers). 

[0076] Then, as shown in G process, for a pattern chemicaPy mo di fied [ of upper FTO ] depee. a 
coat b carried out to the whob surface, it dries, and UV light exposure of the photoresist 16 for 
rtO etchirtg b carried out through the pattern mask 14 of upper ITO. The thickness after 
spreadng desiccation of a photoresist is about 1 micrometer - about 3 micrometers. As shovm 
in H process. fTO of the part which b not covered by the resist b dissolved by acid etching 
reacents. such as ferric chloride / usual hydrochloric-add mixed liquor, a usual hydrcbromic- 
acid water solution, etc., alter the development of a redst image. A photoresist is removed by 
resist exfottation liquid as shown in I process after that Resbt exfolbtion Bquid is indicated by 
JP.S1-72503A JP.57-84456A U.S. Pat No. 4165294. Europe public presentation JP.01 193373. 
JP.6-222S73A etc. As typical exfbSation Ikpid. the mixed liquor of 7:3 (mass ratio) of 
monoetharwtamirte and cfimethyl sulfoxide b mentioned An exfoliatjon process is performed by 
usually being immersed into thb exfoibtion Gquid for [ 2 mirwtes - ] tO minutes at SO degrees C 
- 80 degrees C. The photosensitive thermosetting byer by which heat curing was exposed and 
csrried out at this time needs to show sufficient resbtartce to thb exfolbtion Kqurid Otherwise, it 
is because ITO on an insulating byer ****s inconvenient Moreover, an insubting byer needs to 
secxjre desired insulation, in order to realize insulation sufficient with o thin film, the dielectric 
constant of an insulating layer needs to be 3.5 or bss preferably four or less. 
[0077] As mentiorted above, if the business of this COA or photosensitive thermosetting resin 
* * ****** in HA application b 1 liquefied constituent stkI it b spreatfing nature and a solid- 
state-Bte constituent the bminating nature to a substrate. 2 image-formation nature 
(photopvph native), the heat flow native after 3 image formation, the hardenabiKty after 4 heat 
flow (thermal resstance). exfoRationr-proof [ 5 ] aciffity or altalinity, 6 insulatiorv its 7 
transparent and colorless nature, etc. are main. 

[0078] (Preparation cS a photopolymer constituent) The photopolymer constituent of thb 
invention csn be prepared by mixing to homogeneity the component of others which are 
conuined if needed inckidng an aforementioned aliaB fiisibiKty binder and an aforementiorted 
photosensitive component dbsolves each component in an organb solvent and usually prepares 
it as a constituent solution. If the c o mpone n t of others which are contained as an organic 
solvent in here an alkali meltabb binder, a photosensitive component and if needed b dbsolved 
end ft does not react with these components, it b good anything. 

[0079] As an exampb of such an organb solvent ether ethylene glycol monomethyl ether {. 
such as sn abohols: tetrahydrofuran ]. such as a methand and athanol. Ethylene gVcol wood 
ether, the ethytene glycol methybthyl ether. Glycol ether, such as ethylene glyed monoethyl 
ether Methyl-ceibsolve aceUte. Ethylene glycd afltyl ether acetate, such as ethylcellosolve 
acetate: The diethylerw-glycd monomethyl ether. Diethylene-glycd diethylether. diethylene- 
glycol wood ether. Diethylene-glycd ethyl methyl ether, diethylene glycol monoethyl ether. 
Diethylene glycols, such as the diethybrie-glycol morwbutyt ether; Pro p ylene glycd methyl ether 
aceUte. Propy l ene glycot alkyi ether aceUte. such as propybne glycd ethyl ether acetate; 
Tduene. Aromatic hycfevcarbon. such as a xylene: A methyl ethyl ketone, a cyclohexanone. 
KetOTMs. such ss 4-hyd^oxy-4-mettiyl-2-pentanorte: 2-hydroxy ethyl propionate. 2-hydroxy-2- 
methyl methyl propionate. 2-hyikoxy-2-methyl ethyl propionate. Ethoxy ethyl acetate. 



hyd^oxyacetic acid ethyl, 2-hyd'oxy-2-methyl-butane acid methyl. Ester, such as 3-methoxy 
methyl propionate. 3-methoxy ethyl propiorwte. 3-ethoxy methyl propionate, 3-ethoxy ethyt 
propiorwite. ethyl acetate, and butyl acetate, b mentioned. In these, cfiethylene glycols, such as 
ester diethylerte-glycd wrood ether, such as ethytene glycd aOiyl ether acetate;2-hydroxy ethyl 
propionates, such as gtycd ester ethykreOosolve acetate, such as ethylene glycd wood ether. 3- 
methoxy methyl propionate. arKi 3-ethoxy ethyl propionate, can be used suitably. 
[0080] Furthermore. N-methyl formamide, N.N-cSmethylformamide. N-methylformaniMe, N- 
methyl acetamide. N,N-(Smethybcetamide. N-methyl pyrro&done. Dimethyl sulfoxide, benzyl ethyl 
ether, dhexyl ether. Acetonybeetone. an isophorone. a caproic acid, a caprylic acid, l-octand. 
High bdlers. such as t-nonand. benzyl alcohd. beruyl acetate, ethyl benzoate. oxalic acid 
cfiethyi a diethyl maleate. gamma-butyrdactone. ethylene carbonate, propylene carbonate, and a 
phenyl cellosolve acetate, can also be added. 

[0081] h these, diethylene glycds, such as estcsr. such as ethybrw glycd atkyl ether acetate, 
such as glycd ester, such as ethylene glycd wood ether. ar>d ethylcellosolve acetate. 2-hydroxy 
propyne acid ethyl. 3-methoxy methyl propionate, and 3-ethoxy ethyl propionate, and 
(fiethylene-clycd wood ether, can be suitably used in respect of the sohiDility of each 
comportent and the ease of carrying out of formation of a paint filrr*. These organic solvents are 
indeper>dent or can use two or more kinds together, and can be used. 

[0082] Moreover, in preparation of a spreading solution according to the constituent of this 
invention, the component of alkali fusft>iGty resin [ of this invention ], 1 . ar«l 2-quir>one diazide 
compourKl and others can be adjusted by dissolving at a predetermined rate into a 
predetermined solvent and/or its mixed Bquor. for exampb. Use can abo be presented with it 
after filtering the solution of this invention constituent using the micro barrier filter of 0.2 
micrometers of apertures etc. 

[0083] (Formation of a photo serisitive paint film) using the positive type or negative-mdd 
photopoVner cor>stituent of this invention — for example, a positive type or a negative-mdd 
photopolymer paint film can be formed on a base as follows. 

(The applying method) The prepared positive type or negative-mdd photopolymer constituent 
sokition a appKed to a substrate front face, by usually performing stoving in oven, a solvent is 
removed and the paint fibn of a photopolymer constituent b formed. Especially as the method of 
application of a constituent sokition. it b not Kimted. for example, various kinds of approaches, 
such as a spray method the rdl coat method, the rotation applying method, the slit coat method 
the extnidon coat method, the curtain coat method, the db cost method, the wire bar coat 
method and the knife coat method, can be adopted. As conditioris for prebaking. although it 
changes with the cbss of each component operating rates, etc it is usually for [ 30 secorxls ] - 
a 15-minute about room at 60-1 10 decrees C. 

[0084] (A positive type or replica method of a negative-moW photopolyn>er imprint ingredient) 
Spreading desiccation of the positive type of this invention or the rwgative-mdd photopolymer 
constituent sdution b carried out on a temporary base material, and the laminating imprint of 
the sensitization byer b carried out imder heating pressurization wnth a bminator on a base 
after forming a positive type or a negative-mdd photopolymer byer imprint ingredent The 
temperature of the heating stickin g - b y-pressure roO at the time of an imprint is corxStions with 
5 kg/em - 25 kg/cm advantageous [ the linesr pressure at the time of sticking by pressure ] at 
SO degrees C - 150 degrees C. The rate of a bminstion has the amount of desirable part [ for 
0.2m/- ]. ar>d 4m/at a bearer rate. For heating stickingrby-pressure roll temperative, as 
especblly desirabb comfitions. the Enear pressure at the time of sticking by pressure is [ 10 
kg/cm - 15 kg/cm artd a bearer rate ) parts for part ( for Im/- ], and 3m/at 130 devees C - 
140 degrees C. 

[0085] (The formation approach of the resistance thin fibn pattern to a base top) Pattern 
formation b carried out by cvryir^ out a devebpment to the formed paint film using a 
devebper. after carrying out an optical exposure tiirough the mask of a predetermined pattern, 
and remowng an optical exposure part or a non-inwSating part As a Hght used here, for example 
g Gne (wavdength of 43BnmX i Kne (wavelength of 365nm), and an ultrahigh pressure mercury 
bmp. The ultraviobt rays of the sdupe of the letter of continuation from the well-known light 
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Murees. sucK as a xenon LGT. a carbon are bmp, and an arson bsar. and/or the bright Bne. 
C ha r g e d p arricte Enes. such as X-rsys. such as far lAraviolet nya. such as a KrF excmr laser. 
*snd a syn ch ro tr on ndotion fine, and an ele c tron ray. are me nti oned and the ultraviolet rays of 
SOOhm - 44QnRi field oontaimic ■ Bne. i Bne. and these are m e nti oned as a desirable thmg in 
these. trwismittance with a wavelength of 400Mn or more may use tocether Bie • 
pubScstion the Gght filter which is » or less to slP.ft-59119A 

[0086] Asa developer of the above-mentianed photopolymer byer. although the thin water 
sobtion of an aOiafrie substance is used, what csrried out Ettle addWon of water and the organic 
t of a miscWBty may be w 

B (an exampla and a socSum hyAwdde — ) A e 



c a rbon a tes (an example, a soAan earltonatft. pot ass itfn c a rbona te ) Alkafi-metal bicarbonotes (an 
example, a soAsn hyifrogcncsrbonate. potassium hythmeimarbonate) ABiaE-metal sgcates (an 



s otfu m liBcate. < i > ela p otai M um sScate) Ammoraa. ettvtwiHne. n prcpylamme. diethylamme. 
Triethylamine. methyl tfethylameie. Anethylethanofanm. Triethanobmine. tSethanoJaminaL 



tetramethylafr 



B inoiphofci e and tetra-aOtyl AMMONNOMU hytboxide (for exanvle. 
n hy<ft«xide —) A 1 



1.8- 



cfiazabicydo [5. 4. 0)-7-widacene. I. and S-dbzabicydo [4. 3. 0}-5 no na n e or trisotSwn 
phosphsto can be mentioned. The concentration of an aOwbie substance b OjOI mass % ■> 30 
mass %. and, as for pH. 8*14 are desirable. 

[0087] moreover, as the above m en tioned water artd a suitabb organic solvent with a m iacMi ty 
A meth a nol, ethanot. 2-propanol. 1-propsnoi a butanol. Discetone alcohol, ethylene glycol 
monomethyl ether, ethylene {tycoi monoethyt ether. Ethylene glycol mono n butyl ether, benzyl 
aleohol. An acetone, a methyl ethyl ketone, a cydohexanone, epsaon-caprobctone. Gamma- 
butyrolactone. tfmethyl fo rmamide, <fimethylacetanMde. hex a tn e thylpho sp hor a mida. ethyl lactate, 
methyl lactate. cpsSon caprobctam. and N-methyl pyrroGdone can be mentioned. The 
concentration of water and the orgsrne solvent of a miscbXty has co mmon Oil mass % - 30 
msssV 

[0088] A stiO better known surfactant can be added in a ffavebpcr. The c on c e n tration of a 
surfactant has desiraMe 0.01 mass % - 10 mass %. A developer can be used abo as spray Kquid 
abo as bath liquid Furthermore, as the development approacK • Bquid peak method, a cfippmg 
method rocMng dip coating, a spray method etc. can be used. 

[0089] h% order to remove devebpment Society for Cutting Up Men of an exposure part, the 
method of using the atomizing pressure at the time of spraying a ppro a ches, such as yiiwfin g 
against the rotation brush in • d eveloper, or grirKfing aganst humid sponge, or • dev e loper is 
cbsirabb. The temperature of a developer usually has the de si ra b b range of 40 de^ees C from 
near a room temperature, tt is also pos39>le to put in a rinsing process after a development. 
[0090] the thin film by which patterning was carried out after the development — receiving — 
for exampb.' a stream — rinse processing by washing b peifufiiied Moreover, decomposition 
processing of 1 which remaets m the thin fibn concerned 2-«|uinone JIAJTTO compotmd otc b 
performed by irracfiating the radbtion by the ul tr a h i gh pressure mercury bmp. ebctrorr-beam- 
irracSation eqMpment. etc on the whob surface. Hardening processing of the thin fibn concerned 
is performed by calcirtating this thin with heatir^ apparatus, such as a hot pbte and oven. 
The burning temperature in tNs hardening processirtg ts 150-250 depves C. and firing time b for 
5-90 minutes (for ( in calcinating on a hot plate, when cabinatng in 5 - 30 minutes, and in 
oven ] 30 - 90 minutes). Thus, the thin f3m exceOent in solvent resistance and transparency can 
be formed on the fiont face of a substrate. 

[0091] (The manufacture approach of a positive type or a negativcmold photopolymer impri n t 
ingredbnO In order to produce a positive type or a negative-mold photopolymer byer imprint 
ingredbnt using the positive type or negative-mold photopolymer constituent of thb invenUorv it 
carries out by coating of the positive type which usually dssolved m the solvent on the fibn 
made from pbstics of transparence, or a negative-mold photopolymer constituerA (the example 
of a positive type is shown in A awi rt g 2 ). 

[0092] Usually, spreading desiccation of a <firect positive mold or the negative-mold 



pho to polymer byer (or photosensifive heat-curmg resan byer) 22 b carried out on the temporary 
basa materirts 21. such as a polyethylene le ie ii l al atate fi&n cf S itacrometers - 30 n» a rom et er 
t h ic fcneBB . and the positive type of e eonfigmtion of heving stuck the protection fBm 23 on tKs 
powtivo type or tfw riegativenweld photepeiMner byer by the case or a negati ve mo i d 
photopo^pwer byer anpruit uigiediefrt can be farmed 

{00S3] (A mtdtibycr positiwe type or the manufact&ve a ppr oa ch of a n eg ative iiwl d photopolymer 
byer anprsnt i n g retf cn O On the other hand tfie biprint ing ed br* of the mufcgayer configuration 
cort«span£r« to the problem which air bubbles genervte between a siAstrate afMl a 
photDsenstfve byer at the tinw of an anprnt far the irrepdarity ^ a substrate b known by 
2794242 mi JP.IO-ffTOSM ( d^eweiK 3 1 For exanvte. as hsvmg been indbated by JP.IO- 
970S1A. by the same apfvoecK the alkafi fusibaty thermoplastics byer 32 and the middb cbss 
33 are fanned in temporary base material top 31. and the muUbyer povtive type or itegative- 
moU phetopolymor imprsit ir^ecSent which it waa appGed in order of the positive type of thb 
owention or the negative-mold pho to polymer byer (or photosensitive heat-curins re«n byer) 34. 
and the pro te ction An 35 bmmsted on it fi0ther can sbo be used suitably. 
[0094] The above smad^ sohjtions were created the aOtaS fiisUty thermoplasti cs byer and 
the antarlayer were appSed upwards on the tempor a ry base material, and spreacfirv ite s iecation of 
a povtive type or the negative-mold photopolymer byer b carried out by the thickrtess 
acc or tf n g to the purpose. The thickness of a photopolymer byer has the desirabb range of 0.1- 
20 nacrometers. Only the har d ening fibn in wNch resistance b infiBriar may be abb to be made 
from bss than ai mi cr ometers. If it exceeds 20 ne cr omet er s. problems, such as a fail of 
dev elo pment nature and a faO of anase repeatabafty. may occur. The thickness of thb positive 
type or a negative -mold photopolymer byer can be set as a rbi liati e n a cc ordin g to the need fbr 
each Iwictiert in the abo w e ine nti or t ed r 



[00983 For example, when usrng it as a projection pattern for orienUtion dvbion of the above, it 
b QlS micrometers - 5 mi cr om et ers, and 2 micrometers - 4 micrometers are especially desnble. 
B thitduiess when usmg it as an insubtor byer used for the color filter of the 
I COA i i i etl i ud or a high apertire method b optimized accorcfing to the <fieiectric 
cortstant of the than f9m after h a iibning by 0.5 micrometers - 5 micrometers. 
[0096] It b d esi r a bb to have an alkali fusibBity theimop b stica byer and good detachabSty as a 
temporary base material, and to consist of flexd)b matter stably chemicaQy and thermally. 
SpecificsDy. thin sheets or such tarrunsted ma ter ia l, such as Teflon (trademarkX polyethylene 
terephthebte, polye th yterwiaphthatate. pdyarybte. a polycarbonate, pdyethybne. and 
polypropylene, are desirable, bi order to acaure ROod detachabXty. as far surfiace preparation, 
such as glow tfscharge. it b co mmon not to carry out and not to prepare laidercoaU au^ as 
gabtirK. either. 5-300 mi cr ometers b s tatabb far the th ickness of a temporary base material, and 
10 micrometers - especially its 150 micrometers are de si rabb. bi 5 mi cr ometers or bss. since 
the tensBe strength at the time of a bmmation rurts short, A n extended and mconvement S>wa 
enters. The rate of a bmmation b not raised in order thst host conduction of a heat bnuhation 
may be overdue, if thicker than 300 mi cr ometers. 

[00973 As for the resin which constitutes an alkali fusbiiity t h ermopl a stics byer. it b desirabb 
that substantial softening temperature is 80 degrees C or bss. Sof t enin g temperature as 
thermopbstics of alkafi f^ibility 80 devees C or bss The saponification object of ethylene and 
an Bcvyfic ester copolymer, the saponification obfect of styrene and an acryfic ester (mats) 
co polymer. The saponification object of vinyltohiene and an acryfic ester (meta) copolymer. 
Saponifi c ation objects, such as acryfic ester (meta) copolymers, such as Pori (meta) acrylic 
ester and (meta) butyl acrybte. artd vinyl acetate, smce — although it b desirabb that at least 
one b chosen — - farther — 'a pbstics er^ne performance handbook* (Japan Pbstics Industry 
Federation — ) The softening temperature by the work ecfited by the all Japan pbstic-moUrtg 
industrial union meeting, the Kogyo ChosakM Pubfishing issue, and October 25. 1968 bsue can 
use a mdtabta thing far an alkaS water solution among organic macromobcubs Aout 60 degrees 
C or bss. 

[0098] Moreover, it b ebb for softening temperature to add various kinds of plastictzers whi^ 
have thb high polymer and compatbiGty in the organic high polymer abo in an organic high 
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polymer 80 decrees C or more, and to bwer substantial softening temperature to 80 degrees C 
or less. Moreover, in order to ac§ust adhesive strength with a tem p orary base materbl in these 
orgarac high polymers, it is possibb to add various kinds of polymers in the range in which 
substantial softening temperature does not exceed 80 depves C. the si4>ercoofing matter, an 
adhesion amelioration agent or a surfactant a release agent etc. As an exampb of a desirabb 
pbsticizer. a polypropylene glycol, a polyethylene glycoi cSoctyl phthabte, Aeptybhthabte. 
dSmtyl phthabte. tricresyl phosi^te. and cresyf-diphenyi' -phosphate biphenyl d«)henyl 
phosphate can be mentioned. The thickness of a thermopbstics byer has desirabb 6 
micrometers or more. It becomes «fifficult to absorb the irregularity of a substrate 1 micrometers 
or more completely as the thickrtess of a thermopbstics byer b S micrometers or bss. 
Moreover, about an upper Bmit about 100 micrometers or bss ere common from development 
nature and manufacture fitness, and about 50 micrometers or bss are devraUe. 
[0099] inconvenient [ between the purpose of the oxygen cutoff at the time of exposure, a 
thermopbstics byer. and a photopolymer byer ] as an interbyer — it b mixed and is prepared 
for the purpose of prevention. It distrSmtes or dissolves in water or an aDufi water sokjtiorv artd 
an interbyer can use a weD known thing that what b necessary b just what shows low oxygen 
permeabXty. For exampb. polyvinyl ether / male b - a nhytHde polymer given si JP.46-2121,A or 
JP.56-^40824.B. The water-sokibb salt of carfooxy alkyi ceBubse. and water-sokjbb ceOutose 
ether The ssH of carboxy aliyl starch, a monohydrate, polyvinyl alcohol, a polyvinyl pyrrolidone. 
Various lunds of pdyscrybmides. various kinds of water-solubb polyamides. the water-solubb 
salt of polyacryKc acid. Two or more sorts of tiiese combination can be mentioned to the water- 
sobbb salt of a poup which consbts of gebtin. an ethybneoxide polymer, various kinds of 
starcK and iU prototype, the copolymer of styrene/mabb acid and a MAREINETO resin pan. 
Especbfiy. the combeiation of polyvinyl alcohol and a polyvinyl pyrrolidone b (bsirabb. The 
content of a polyvinyl pyrroEdone has common 1 - 75 mass % of an oxygen filter byer solid that 
[ polyvinyl atcohoTs ] vrftose sapon i fication vak«e b more than 80 mol % b desirable, and it is [ 1 
- 60 mass % b desirabb. and ] ten to SO mass % espedaKy. Under by 1 mass V if sufficient 
adhesive property with a photopolymer byer b not acquired but 75 mass % b exceeded, oxygen 
cutoff abUity wiD fall The thickness of an oxygen f9ter byer b very thin, and its 0.5-2 
micrometers are especially desirabb about 0.1-5 micrometers, fat bss than about 0.1 
micrometers, if the permeabiGty of oxygen b too high and exceeds about 5 micrometers, it will 
take time amount too much at the time of devefcjpment or oxygen f9ter byer removal. The 
above me n tioned positive type or a negative-mold photopolymer byer can be formed on thb 
rniddb cbss. and the multibyer positive type of thb inv en tion or a rtegative-moM photopolymer 
byer imprint ingredbnt can be obtained 

[0100] bi order to avoid the impurity adhetion and damage in the case on storage, es for a 
protection film, it b desirabb to prepare a tlun protection fibn. Although a protection fibn b the 
same as a tempora r y base materbl or may consist of a similar inpecSent it rmist dtssocbte from 
a positive type or a negative-moM photopolymer byer easSy. Moreover, the smooth nature of 
the fkU which carries out a bminsting to a p«>sitive type or a negative-moM photopolymer byer 
b important and since it wiO become the damage to a photopolymer byer if there is a projiectian 
it b [ pngection ] about 0.1 micrometers, it b e come s a proble m . As such an in^eiSent for 
exampb. siScorw paper, polyobfine. or a poly tetralhjoroethybrte sheet b desirabb. They are a 
polypropylene fibn or a polyethylene fibn espedally preferably. As for the thickness of a 
protection fibn. it b desirable that it b about 5-1(X> rmcrometers. tt b 7 mbrometers ' 15 



[0101] 

[Exampb] Hereafter, although the exampb of thb invention b explained in fuB deUil, thb 
irwention b not Gmited to these exampbs. In addition, especbUy. as long as there b no notice, 
the 'mass section" and 'mass %' are expressed altogether the 'section* in this exampb. 
and'%.' 

[0102] The [exampb 1 of raw materbl composition] isocyanate ethyl methacrybte 108.6 section 
b dbsolved in the desiccation ethyl-acetate 108.6 section. The tin cfioctybte 0.1 section and the 
G t-octyl hy^oqwnone 0.01 section are added here. The methanol 100.0 section b dropped 



stirring at a room temperature, and it stirs at a room temperature ft«rther for 3 hours. The 
compound (block bocyanate 1) 130.7 section wMch bbcked tWs reaction mixture with the 
sodkvn-hydrogenearbonate water solution by washing and rinsing further and carrying out 
conce ntra t i on hardenir^ by dying 1%. and blocked the ist>cyarMte racfical of isocyanate ethyl 
methacrybte with the meth a rwl was obtained 

[0103] The [exampb 2 of raw materbl composition] isocyanate ethyl methacrybte 77.6 section 
b dbsolved in the desiccation ethyl-acetate 77.6 section. The tin doetybte 0.1 section and the 
G tr-octyt hydroquinone 0.01 section are added here. The sokjtion whbh dissolved the phenol 
70.6 section in the desbcation ethyl-acwtate 70.6 section b dropped stirring at a room 
temper a t u re, and it stirs at a room temper at ure further for 3 hours. The compound (block 
isocyanats 2) 80J section which blocked thb reaction mixture witfi the socSum- 
hydinogencarlwiale water so l ution by washsig and nrtsing further and csarrywig out concentration 
har tlening by drying 1\ and blocked the isocyanate radbri of isocyanate ethyl methacrybte with 
the phenol was obtained 

[0104] The 24.5 sections and the cycbhexyl methecrylate 1 7.6 section (a presentation ratio b 
28:4(k32) were dissolved for the block isocyanate t obtained in the [synthetic exampb 1] 
methacryfio~acid 7.9 section and the exampb 1 of raw material composition in the methoxy 
propyl acetate 150.0 section. Heating stirring of thb solution b carried out under 70 degrees C 
arHl a nitrogen air current the V-65 (Wako P^e Chem 2. 2'-azobb - (2. 4'-dimethylvaleronitrib)) 
0.57 section b added and heating stirring b carried out at 70 degrees C f or 4 hours. It heated at 
80 more cbgrees C far 1 hour. stkI the methoxy propyl acetate solution of a copolymer was 
obtamed The rr-hexane 15(X> section was fiUed with this sokition under churning, the polymer 
was deposited the obtained soGd-state polyme r was separated, and the copolymer I was 
obtained by dyif«. The mass mean mobcubr weight (polystyrene conversion) was 32000. 
[0105] The copolymer 2 was obtained Hie the synthetic example t except ntaking into the 18.3 
sections and tfie benzyl methacrybte 23.0 section (a presentation ratio being 30:30:40} bbck 
isocya na te 1 which obUined the raw material monomer in the exampb t of the [syrvthetb 
exampb 2] co mposition in the methacrylic-acid 8.4 section and the exampb 1 of raw materbl 
composition. The mass mean mdecubr w ei^ (polystyrene conversion) was 29000. 
[0106] The 28.0 sections artd the cycbhexyl methacrybte 15.2 section (a presentation ratio b 
28:40:32) were (Sssobed for the block isocyanate 2 obtained in the [synthetic example 3] 
methacr^b-a ci d 6.8 section and tfie exampb 2 of raw material composition in the methoxy 
propyl acMtate 75.0 section. Heating stirrirtg of thb sokition b carried out under 70 degrees C 
and a nitrogen air current the V-6S (Wako ^e Chem 2. 2'-azobb - (2. 4'-(Smethybaleronitrifa)) 
0.46 section b added and heetir^ stirring b carried out at 70 depoes C f or 4 hows. It heated at 
80 more de]p-ees C for 1 hour, and the methoxy propyl acetate solution of a copolyme r was 
obtained The rr-hexane 1000 section was filled with thb sobAion under churning, the polymer 
was deposited, the obtained sofid-sUte polymer was separated and the copolymer 3 was 
obtained by drying. The mass mean mobcubr wdght (polystyrerw corwerwon) was 48000. 
[0107] The copolymer 4 was obtairwd fike the synthetic example 3 except making into the 21.1 
sections and the benzyl methacrybte 19.8 section (a presentation ratio being 30:30:40} bbck 
isocyanate 2 which obtained the raw materbl monomer in the exampb 3 of the [synthetic 
exampb 4] co mpo s ition in the methacryfic-acid 7.3 section and the exampb 2 of raw materbl 
compositiort. The mass mean mdecubr weight (polystyrene conversion) was 49000. 
[0108] The [exampb 1 of comparison composition] m-xylybne <Sisocyanate 94.1 section is 
dbsolved in the desiccation ethyl-acetate 94,1 section. The methanol 160.0 section is dropped 
stirring at a room temperature. Furthermore, it s^ at a room temperatwe for 4 hoia-s. and the 
wMte soBd-state which deposiU b carried out a exception. The compound 61.3 section which 
blocked the isocyanate ra^al of nrr-xylylene diisocyanate with the methanol by ****^ing the 
obtained indbidual from ethyl acetate/hexane was obtained. 

[0109] The [exampb 2 of comparison composition] isophorone dnsocyanate 66.7 section b 
ffissolved in the desiccation ethyl-scetate 66.7 section. After adding the tin dioctybte 0.1 
section, the sokition wKeh dissolved the phenol 67.8 section in the desiccation etiiyl-acetate 
67.8 aection b dropped stirring at a room temperature. Fwthermore. it stirs at a room 
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tempcrstm for 4 hoirs. and the white soSd-ststo which deposiU b earned out a ** exception. 
The compound 95.0 section which blocked the isocyanata racScal of iso|]horone d aao cy w to with 
the phenol by *M*»4Mt the obtaned Mwiffcal from ethyl ecetetey^^ 
[01 to] The tm diectytate 005 section is added in the SOwt% ethyl-acetate sobition Cbemboo 
NTTO 0-212* by Taheds Chemical bidustries. UdJ 209 section of the isocyaravate olijec^ 
(example 3 of companscm composition] tofci eiie desucyanate. The methanol tOO section is 
dropped starrins a sokjtien at 40 de g e es C. It stirs at 40 more de yees C. Vacmvn concentration 
of the reaction mtrturs was earned out. and the compound 13 1 J> section which btocfced the 
isocyanste ra tfc a l of the oocysnurste ol tfB C t of toluene dSwc y a nate writh the methand by ifcyav 
the white soBd~stste which adds a hexane and deposite a exception was obtained. 
[01 II] Manufacture of a (example I] ne gati ve m old photosensitivity aolUtiorK and f e n i iatio ii of an 
ewulatan byer (the epplyns method for hiih aperture method Bisulator layers) 
The 27 mass % propyl en e-rtf Bo l monomethyt-ether acetate sotution 100 mass section of the 
cop d ytner I obtained in the s y nthet ic example 1. The dpent acr yth rit oi hexaacrylate 6.3 mass 
sectiorK and 2 and the 4-fais(T0RDaiR0RO methyO-0-p-(N end N-tfethoxy carbonytmethyO-n»- 
BUROMO phenyO-a-briazine 041 mass section. The fluorochemical swfiMtant F1 76PF{D^<ppon 
Wt mriie) 0.25 imss sectioned the 0.0225 mess section of the Victoria PYUA bhie BOH are 
cfissolved m a mixed so h i tj on from the pro p ylene- t tyeol-n'wnora e thyl et her acetate 126 mass 
section and the met>>yl-e th yt k e t o ne 63 mass section. The ne ga t i v e mol d photoeensitiMty Oieat 
curing) resin solution CI was obtwied 

[01 12] It appGed on the gbss ubstrate wMch has the wiring putter of TFT end ITO with a 
rotating type spreacEng machine, and the paint Rm which does not have tackiness an the front 
face of 4micro thickness after de s iccation was obteined. It had a black hole pa tter n in eiside 
transparent to this, and m piles. 30 mj/cm2 was exposed with 2kW u ltfah i g h pressve mercury 
lamp, and the photo mask wNch b the test chart wivch has the bore diameter of atze variously 
was developed with the spray developang machane using the 1 mass % mono e tharw ia mgie water 
sokAion. It heated in 200-dep-ee C oven after that for 30 mmutes. 

[01 13] The bore (fiameter by which the obteined insulatinc-layer image was resolved was 10 
micrometers, and <fid not have a d e v el opment residual membr ar w. and its slope was { the hole 
corrfipjration ] as good as 27 degrees (development nature b goodX Moreover, the thickness 
change after BEKU b -20% in front of BEKU. and thermal resistance was excellent Permeability 
was 97% on the wavelength of 350nm. 

[01 14] On thb insulator byer. the fTO f9m of 0.2-micrometer thickr>ess was obteir>ed by the 
spatter. Coat besides with the FTO etching resist of a commercbi positive type, and after ^ving 
Although it was vnmersed in the exfofiation Squid wMch consiste of di methyl sulfoxide artd 
monoethanobmine (mass ratio 3:7) for 10 mirwites and ITO etching resist was exfoGated at 80 
dep-ees C after removing the part which b not covered with an ITO resist by after exposure and 
acid etchant through • mask The iruubting layer of a substrate carried out neither sweOins r>or 
exfofiation. but its adhesion of ITO was also good (exfofiation fiquid resistance b good). 
[01 1 S] Moreover, the fact that adhesion with bottom ITO wiring of the bottom of the contact 
hole of obteined upper ITO was also excellent shows that there b rto development residual 
membrarw of thb ingredient (devekipment natLve is good). M o reover, thb negative-mold 
photosensitivity Cheat curing) resin sokition b sealed in a conteiner. when change of viscosity b 
measu-ed after neglect for four days at SO degrees C, it b completely changeless, and it was 
admitted that there was no change also tn development nature (coating fiquid passage-of-time 
stability is good). 

[01 1 6] Except having changed the copolymer 1 in the [example 2] example 1 into the copolymer 
2. the photopolymer constituent was created IBte the example 1 ar>d it evakiated simBarly- A 
result is shown in Table 1. 

[01 1 7] The copolymer 1 in the (examples 1-2 of comparison] example 1 was charged into the 
copolymer (copolymerization mole ratio 28/72. mass average-molecular-wet^vt ** 30.000) of a 
methacryfic acid / methacrylic-acid benzyt ester, and except having newly added the example 1 
of comparison composition, or the compound 6.3 mass section of 2. the photopolymer 
constituent was created Eke tfte example 1 and it evakiated simibrty. A result b shown in Table 



1. 

[0118] Except havv« chaffed the compound of the example 1 ofc 

1 1 of the (example 3 of co mpar is on} comparison into pentaerythritol pdygly ci dyl ether. 

ted Bie the example t of a compari so n, and it evakiated 
simOarty- A resuft b shown n Table 1. 

[01 19] Except not using the eompowid of the example 1 of comp a ri s en co mpo sit ion ei the 
eiamp le I of the (example 4 of compa r is en} comp a ri s on, the photopdymer cortstiluent was 
created B(s the example 1 of a c ompar iso r»>, and it evakjated amSarly. A result b shown n Table 
I. 

(0120} A <vabation baais> end devclopmrnt. nature — ISmicro or less of definUon and a thing 
nerit reinaeider were made into O. 

I The thicknesa change after heat trea t m ei <. made 30% or less O. and 

made and more than it X for 50% or lass. 

- ExfeSation Etpad resistanGe IMwt b swollen although O and e xfoiati on do net cany out 

what does not sweO and exfeGate was made into and what exf<Dfiatn>g was made into x. 

- Coating Bquid passa g e of tiii ie stcbSty The time amotwt which O and deve to pnic n t take 

that where after neglect does not have cher^ in dave l Bpment nature made x that to whici« ** 
and dev el opm en t become impr oper about what an in cre me n t or the devekipment remMnder 
produces for four days at 50 devees C 

[0121] 

(Table 1] 




(0122] [Example 3] On creation of a multBaycr ne ga tiv e -mold photosensitivity (heat curing) resin 
layer imprint inye<fient and the temporary base material with an insUbtkig stratification 
thickness [ to a color fater top } of 100 iwi cr cmeter s of a polyethylene terephthalate fikiK the 
coating Squid which corisbte of the following preaentatian HI was appGed and <fried. and the 

[0123] 

The presentation of the eoeting fiquid for < thermoplastics stratification: H1> and methyl 
methacrylate / 2 elliyOtexyl acrylate/Benzyl methscrylato / methacryfic ' actd copolymer 
(copolymerization mol presentation ratio sS5/1t.7/4.5/28.8. mass av era ge mdecubr-nifeigl 



80000) The 15.0 sections snd BPE-500 (polylunetional acrylate made from New Nakamura 
OMmtstry) The 7.0 sections and F177P (D a inippon hk flborochemical surfactant) The 0.3 
sectione and a methanol The 30.0 sections and methyl ethyl ketone The 19.0 sectioru artd 1- 
methoxy-2-propanol The 10.0 sections [0124] Next, on the above-mentioned thermopbstics 
byer. the coating Bquid which consiste of the following presentation B1 was appGed and dried, 
and desiccation thicfcitess prepared the interiayer of 1.6^-micrometer thickness, 
presentation [ of the coating Gquid for < middto class formation ]: — B1> and polyvinyl alcohol 
CPVA206' saporafication dev«e:80-mol %) ( by Kurvay Co. Ltd. ] 130 sections - Polyvinyl 
pyrroGdone ('K-30' by the GAF corporation company) 60 sections - DbtiOed water 2110 
sections - Methanol The 1750 sections [0125] On the tenmorary base material which has the 
above-mentioned thermoplastics layer and an efterbyer. the photoser«sitive coating Gquid of the 
following presentation C3 was appGed and dried, the photopolymer byer vdiose desiccation 
thickness b 4 mi cro meter s was formed, further, the covering sheet of polypropylene (12 
mi cr ometers in thk:kness) was stuck by pressure on thb photopolymer byer. and the miAaayer 
rte gat i ve - mol d photosensitivity (heat curing) rewi layer imprint ing r ecfie n t was produced 
[0126} 

The presentetion of the costing Gqind for < negativ e -m ol d photosensitivity insulation 
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stratification : The copolymer 1 of C3> and the synthetic exampb 1 35.7 The section and 
d^wntaerytlritol hexaacrybte 13.4 The section. 2. 4-Ws(TORIKURORO methyl)-6^[4-(N and N- 
dethoxy carbonyl methybnnno>-3-6UROMO phenyQ-s-triazine t.32 The section and the 
hythoquinone monomethyl ether 0.02 The section and F1 76PF (Dainippon Mc surface active 
agenO 0.09 The sec:tion and pro p ylene glycol nwmomethyl-ether acetate 400 The section end 
methyl ethyl ketorte 600 Section [0127] R. G. B. and the imprint in y e d ient for bbck matrices 
were formed by (2 micrometers of desiccation thickness ( Respectively }) using each coating 
fiquid of each coating Bquid presentetion for settsitization sb-atification of the following table 2 
(weight sectionX applying on the sheet which appBed the thermopbstics byer and interbyer on 
the above-mentioned temporary base material, and laying on the gbss substrate (0.7mm in 
thickness) in which wiring which serves as s TFT array from under ITO was formed. Using these, 
on the bottom ITO substrate, the bbck matrix of 1.8 micrometers of tKckness. R end G which 
opened tiie contact hole of 30 tilt en^es in each pixel in the size of 20 micr o m e terphi. and B 
pixeb were formed, respectively, and the color filter was produced by knpririt pattern exposure, 
devebpment and BEKU. 
[0128] 
[Table 2] 
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[01 29] The laminating of die ne ga tive mold photosensitivity (heat owing) resin byer fiwt face 
was carried out in piles using the bminator after removing a covering sheet from the 
aforementior>ed multaayer negative-mold photosensitivity (heat curing) resin stratification 
ingredbnt on the color filter wWdi has the above-mentioned bbck matrix and the pixel of R. C*. 
and B. and UV exposwe of 300 mJ/cm2 was per f ormed for the photo mask which has a contect 
hob pattern for insulating stratification after removing a temporary base material in piles. 
[0130] Dbsokition removal of a thermo pb stics byer and the irrterbyer was carried out using the 
t mass % triethanobmirw water solution. Under the present circumstartces. the negative-mold 
photosensitivity (heat curing) resin byer was not developed substantiaOy. Subsequently. BEKU 
( the dose of 1000 mj/cm2 ] in whole surface UV Mitsuteru putting and IBO-der'se C oven for 
1 hour after devebping negatives by removing an unexposed part u«ng a 1 mass \ 
monoetharKibnune water sokition. 

[0131] The tWckness of the insubting byer which b a negative-mold photosertsitivity (heat 
curing) resin byer by which was exposed compbtety and heat-curing processing was carried out 



fbpee of hardness was 6H. The size of a bottom of the 
hole section was mortar-Gke ( vrith a tilt ancb good at 30 desrees ] 
nature b goodX Moreover, it was substantiaOy transparent and 
ma 95% on the wavelength of 350nni. The spatter of ITO was 
the transparent conductive byer of 0.2-micrometer thickness was 

[0132] Besides carry out spreadng desiocation of the photoresist, artd the mask which has the 
pattern of a trartsparent electrode b exposed in pibs. The ITO part vMch b not covered with 
the resist after development by acid etchant after et^eng Dimethyl suKioxide mnd the mixed 
sokition of monoethanobnune (mass ratio 3:7) are used. When the photoresist was exfofiated by 
bmng immer s ed for 10 nrinutes at 80 degrees C. the photoresist exfoGated. there b also no 
p ecG n g of ITO in an insulatihg byer. and the damage on Siwa by swelGng etc was not accepted 
in it. either (exfoGation Bquid resistance b goodX Moreover, in thb multibyer negative-mold 
photosenaitivity (heat curing) resin byer imprint ingredient, although processing same after 
negbct for four days was performed at 50 de gr e es C. it was atknitted that there was no change 
in engine performance, such as de v etepment nature, (stability with the passage of time b good). 
[0133] Except having changed Ow copolymer I in the coating Gond C3 of the (exampb 4] 
exampb 3 into the c opolym er 3. the multibyer negative-mold photosensitivity (heat curvig) resin 
byer imprint irtgrofSent was created Die the exampb 3. and processing and evaktation were 
performed simBarfy. DevelopmerA nature, exfoliation fiquid resbtance. and stabiUty with the 
passage of time were good Uke the exampb 3. 

[0134] The copolymer 1 in the coating Uqtiid C3 of the (example 5 of comparbory] exampb 3 was 
changed into the copolymer (copolymerization mob ratio 28/72. mass average-molecubr-weight 
** 30,000) of a methacryfic acid / methacryGc-acid benzyl ester, and except having newly added 
the compound 13.4 mass section of the exampb 1 of comparison composition, the multilayer 
negative-mold photosensitivity (heat curing) resin byer imprint inpedbnt was created IBie the 
exampb 3. arM< it evakjated simibrfy. Although development nature was good, when exfoUsting 
the photor es ist for the pattern formation of a transparent ebctrocb. peeBng of ITO based on the 
swelBng of an visubting byer was accepted partly (poor exfoGation GquM resistartce). 
[0135] Except hawng changed the compourtd of the exampb 1 of comparison composition in the 
exampb 5 of the [exampb 6 of comparison] comp ar i s on into pentaerythritol pdyglycidyl ether, 
the multibyer negative-mold photosensitivity (heet curing) resin byer imprint in^edwnt was 
created Eke the exampb 5 of a comparison, and it evakiated simiarly. Although development 
nature and exfoGation Gquid resistance were good when processing same after neglect for four 
days was performed at 50 degrees C. development was impossibb about thb multibyer 
rtegative-mold photosensitivity (heat curing) resin byer imprint ingreffient (poor stabifity writh the 
passage of timeX 

[0136] Except not usr^ the compourtd of the exampb 1 of comparison composition in the 
exampb 5 of the (exampb 7 of comparison} comparisort, the multilayer negative-mold 
photosensitivity (heat curing) resin byer imprint ingredient was created Bie the exampb 5 of a 
comparisort. and 'A evakiated sanibrly. Although development nature was good, when exfoGating 
the photoresist for the pattern formation of a transparent electrode. peeGng of fTO based on the 
swelfing of an insubting byer was accepted (poor exfofiation fiqiad re«stanceX 
[0137] Manufacture of a (exampb 5] povtive type photosenntivity sokition. and formation of an 
r (the epplying method for high aperture method irtsubtor layers) 



21 mass sections of the copolymer 1 of the synthetic exampb I are dssohmd in the mixed 
sokition of the propybne-gtycoHmonomethyl-ether acetste 30 mass section and the methyH 
ethyHketone 13 mass section, and it b 1 and 2-naphthoquinone^zide. - 5 - The sitfonic-ackl- 
4-tert-octyl phenyl ester 10 mass section and the fkiorochemical surfactar« F176PF(Dainippon 
Ink make) 0.25 mass section were ffissokrad. and the positive type photosensitivity (heat curing) 
resin sokition C5 was obteined. 

[0138] It appGed on the gbss nibstrate which has the wiring putter of TFT and ITO with a 
rotatirtg type spreadfaig machine^ and the paint fibn which does not have tackiness in the front 
face of 2micro thickness after desiccation was obtmned. In pfles. 600 mj/cm2 was exposed with 
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2kW tAi aIv^i pressurs nwreu^ bmp^ snd tlw photo fiMsIt wKc^ it ttM test chart wh^h has 
warious bora ffiHiMters in tNs was d a velopad with the spray dev d opgig mach ine usinc the t 
mass % monoet ha ne b min e water solutian. The u Hr a Wih pressure mercury famp was used for the 
whole sutCmo after that, and it exposed «nth the quantity of ight of 1000 mJ/cm2. and heated in 
200-'de9«e C Men after that for 30 minutes. 

[0139] The bore dbmeter by wfach the obtainad insu Ut ing " lay er image was resolved was 4 
mic r om et ers, and dM not have a dev el opment residurf m embr a n e , and its sbpe was (the hole 
canfisuratien ] as cood as 23 d cyee* (d e vdcpment nature is coodX M or e over, the thi cKness 
chance after BEKU b -28% In front of BEKU. and tftermri resistance was excelent (thermal 
resistance b cwdX PermeabXty was 97% cn the wa v ekm th of SSOrm. 
C0I40] On thb insaiater layer, the ITO film of 0l2 -mi cr ometer thickness was obt a aiod fay the 
spatter. Althouih it was immersed in the exfbfiation Eqwd which c on s is ts of monoethanolamine 
and dhnethyl auifoTid e (mass ratio 7:3) for 10 minutes and nO etching resist was exfoSated at 80 
d ey ees C after costing besides with the HO et^wig resist of a c ommer cia l positive type ar>d 
rcmowtg the part wh ich n net covered with an ITO rssnt by acid etchant after exposure 
throu^ the mask after dfying, the nsubtkig layer of a substrata dd not carry out swelSng. 
eitlMr. but its acfw ai on of ITO was sbo good (exfoBstion fiquid resistsnee b gootO. 
[QUI] Mcreower. since acg w s i on with bottom fTO wiring of the bottom ef the contact hole of 
obta i n ed 'yp^^ ITO was also exceAent. it turns out that there b no development residual 
membrane of tfvs sigrodbnt (development nature b good). WAieii thb positive type 
photosensitivity (heat curing) resai solut i on was sealed in the ccntawer and ishangn of viscosity 
was measured after neglect for four days at SO depees C it was a<hritted that there was no 
change also in ^ «4uch b completely changelesa. and development natm (coataig BqumI 
passa ge o f tsne stability b goedX 

[0142] Except chanpng the copolymer t of the (example 6] example 5 nto a cc polymer 4. Ska 
the example 5. the positive type photosantitivity (heat curaig) resvi solution was created, and 
processing and ev^bation were per f ormed s im8arty. Development nature. exfbSation Bqwd 
resbtance. and stabiGty with the passage of time were good Gke the example 5. 
[0143} The copolymer 1 in the [example 8 of comparison] exam|4s 5 was ch an ged into the 
copolymer (copoiymerization mde ratio 28/72. mass av w a ge mole e u h r wei ght 30.000) of a 
methacryfic acid / methacryS c - a c i d benzyl ester, and except newly adifing the cofnpound 10.0 
mass section of the example 3 of co mp a rison compo si tion, the positive type photosensitivity 
(best curing) resin solution was crested Gke the example 5. and it evaluated simaarty. When 
development nature M a ittle (definition b lOknicro) and the photoresist for the pattern 
formation of a transparent electrode was exfoliated, peeing of FTO based on the swdGng of an 
insulating layer was accepted partly (poor exfoliation liquid resistanceX 
[0144] Except cfianging the compound of the example 3 of comparison composation in the 
example 8 of tfte [example 9 of comparbon] comparison into pcntaerythritol potyglycidyl ether. 
Eke the example 8 of a c ompa ris on, the positive type photosensitivity Cheat ctvirtg) resin s olution 
was created, and it evaluated simBaHy. Although it was good, development nature and exfoCation 
Bquid resistance sealed this positive type photosensitisaty (heat curkig) resin solution in the 
conteiner. when they measured change of viscosity after neglect for fbir days st 50 degrees C. 
they were thickening it. and were not able to be sppfied (poor coating liquid passa ge o f t i me 
stability). 

[0145] [Example 7] Creation of a multilayer positive type photosensitivity (heat curing) resin 
layer i mp ri nt ingredbnt, end insulating stratification to a color filter top (COA replica method) 
On the tempor a ry base material with a thickness of 100 micr ometers of a polye t hylene 
terephth^te fihn, the coating fiquid H 1 for themioplastics stratification used n the example 3 
was applied and dried, artd the thermoplastics layer whose d e sic c ation thickness b 20 
micrometers was prepared. Next, on the above-mentioned thermopbstica layer, tiie coating 
liquid B1 for interlsyer formation used in the example 3 was Sppfiad and died, and dettccation 
thickness prepared the interlayer of 1.6-fnicrometer thickness. On the tempor a ry baso materia 
which has the above-mentioned themioptastics layer and the middle dass. the positive type 
photosensitivity coating liquid of the following presentation C7 was applbd and died, the 
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photopo^mer byer wAwse d as i c catwn tiac kn ess b 2 nacrometers was formed, further. tf»e 
e e wri h g sheet of po>>pi ep ylo i o (12 naci o me tera n thickness) was stuck by pressure on thb 
photopolymcr layer, and the mul tia y er pesitivo type phetosensiti«ity (heat curing) resin byer 
anpnnt aigFedient was created. 
[0146] 

The pr es e n t ati on €if the coating iquid liar < poMtive type phctosensitivity theire os ettaig 
stratificstion : The co polymer I of C7> and the syntheti c example I The 21jO secti o ns and 
propylene g ly co l monomethyl e ther acetate I The 300 se ct i o ns , 2 - Naphthoquinonedbzide-5- 
suBbnic s ci d 4-tert-oc^ phenyl ester The 10.0 sections and fknrachemiesl aurbctart F176PF 
(DainippenMt make) The 025 sectbns and the Victoria PYUA bhie BOH The 0.225 sections. 2. 
4-bis(TORIlCURORO methyO»fr-4-(N and M diatfio xy carbonyl methylanwio)-a-BUROMO 
ph c nyO a U iazine The 0.45 seetiorts and a methyl ethyl ketone The 13.0 aections [0147] The 
black matrix of U mic r ome t er s of thi ckness . R and G which opened the contact hoks of 30 t9t 
angles in each pixel in the «ze of 20 imcrometerphi. and B pbeb were formed on the bottom fTO 
siAstrate Bie the exanvie 3l and the color later was created The faminsting of the poMtfve type 
photosendtivity (heat curwig) redn byer front face was carried out in pfles udng the laminator 
after removwi g a c ow er bg sheet firom a positwe type photoscnvtivity (heat curing) resin 
strstifieation hy etfe nt on the color flter which has the ab ov e men t i o ne d black mstrn and the 
pixel of R. a and B. and UV exposure of 300 mJ/cm2 was performed for the photo mask which 
has a contact hob pattern lor insulstint stratificstion after removin g a temporary base material 
in pOes. O bs^Ution removal of a thermopbaties byer and the ntarbyer was carried out using 
the 1 mass % trbthanobRwie water sokition. Under the present ^vunstances. the positive type 
phot ose nsitivity (heat curing) resin byer was not deve l oped substantially. 

[0148] Subsequently. BEKU [ the dose of 1000 mj/cm2 ] n whole wrfaco UV Mitsuteni putting 
and 180 de g ie e C oven for 1 hoir after i fa v elo p i n g n ega tiv es by removing the ei^osve section 
using a 1 mass % monoetf wn ob m in e water sokition. The thidmess of the insulating layer which b 
a positive type photosensitivity (heat curing) resin byer by which was exposed completely and 
heat-curing processing was carried out was Umicro. the pencil decree of hardhess was 6H. and 
the db bc tri c eortstant was 2.8 (1kHz). The size of a bottom of the cwnfiguration of the eontect 
hob section was mortal ike [ with a tilt angb good at 28 degrees ] in 8 micrometerphi 
(development nature b g P odX Moreover, it was substantnDy transparent and colorless and S^it 
transmittance was 95% on the w a v uiung l h of SSCkwn. The spotter of ITO was performed from 
besides snd the transtia i en t conductive byer of 02 mi cr ometer thickness was formed 
[0149] Besides carry out spresdng de s ic ca tion of the photoresist, and the mask whidi haa the 
pettem of a transpa rent electrode b exposed in pies. The ITO part which b not cmvered with 
the resist after d e velopment by acid etchant after etching The mbed sokition of 
monoethartobmine and dmethyl sulfoxide (mass ratio 7:3) b used When 60 degrees C was 
nvnersed for 10 minutes and the photoresist was exfoKatad the photoresist exfoitated there b 
also no peefing of ITO in an insubting layer, and the damage on Siwa by swelling etc was not 
accepted in it. either (exfoSstion Equid resistance b goodX Mor eo v er , in thb irndtibyer positive 
type photosensitivity (heat curing) resin byer imprnt incre<Sent. although procesnng ssme after 
neglect for four days was performed at 50 degrees C. it was admitted that there was no change 
in engine p erfo rmance, such as developme n t nattxe, (stabdity with the passage of time b goodX 
[01 SO] Except changing the copolymer 1 in the costing Kquid C7 of the [example 8] example 7 
into a copolymer 4. the multibyer positive type photosensitivity Cheat curing) resin byer imprint 
inpedbnt was crested Kke the exampb 8. snd procwssing and ovakation were performed 
sinHbrfy. Development nature. exfoKation Bqtwl resistance, and stabKty with the passage of time 
i Eke the exampb 7. 



[0151] The ccpolymer 1 in the coating EcMd C7 of the (example 10 of comparison] example 7 
was charged into the copolymer (copoiymer iza tion mob ratio 28/72. mass average-molecular- 
weight ** 30,000) of a methacryfic acid / methacry Bc - aci d benzyl ester, and except newly adding 
the compound 1O0 mass section of the exampb 1 of comparison composition, the multilayer 
positive type photoserwtivity (host curing) resin layer imprint iny e dieiit was created Skn the 
example 7. and it evahiated simibrfy. Although devebpment nature was good when exfolbting 
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the photoresist for the pattern formation of a transparent electrode, peding of ITO based on the 
swelSr^ of an insubting byer was accepted partly (poor exfoliation liquid resistartce). 
[0152] Except changing the compound of the exampb 1 of comparison composition in the 
exampb 10 of tlie [exampb 1 1 of comparison] comparison into a novolak mold epoxy resin. Eke 
the exampb 10 of a comparbon. the multibyer positive type photosensitivity Chest curing) resin 
layer imprint inpedSent was created, and it evakiated sindarly. Although exftiGation Equid 
resistance was good development nature was falling a Ettb (definition Mm to 12micro). 
Moreover, about thb multBayer positive type photosensitivity (heat curing) resin byer imprint 
ingredbnt. when processing sante after neglect for four days was per fo rmed at SO dei^ees C. 
developmen t was impossUe (poor stabXty with the passage of timeX 

Except not using the compound of the exampb 1 of comparison c ompt w ition in the exampb 10 
of the [example 1 2 of comparison] comparison, the multiayer positive type photosensitivity (heat 
curing} resin byer imprint in^ecfieftt was created Vke the example 10 of a comparison, snd it 
evaluated similarly. Although development nature was good, when exfoEating the photoresbt for 
the pattern formation of a transparent ebctrode, pecEng of ITO based on the swelling of an 
insubting byer was accepted (poor exfofiation fiquid resistance). 

[Effect of the Invention} Accordirv to this invention^ also in which photopdymer constituent of s 
positive type or a negative mold especbly a photosensitive heat-curing resin constituent or a 
photopolymer layer imprint ingrecSent. especbDy a photosensitivo heat-curing resin byer imprmt 
ingredent the photopolymer constituent or imprint 'avedbnt which the development by the 
weak alkaline devebper was possBib. whose resokjtion wss srtd the pattern excellent in the 
exfoliation Equid resistence after heat-curirig processing was obteined and was excellent also in 
the stability of a sensitized material with the passage of time can 
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[Biief Description of the Orawwics} 

[Drawirq t I) It b process A a win g for explsininc the marKiivcture approach of the transparent 
conductive wiring version using the photosensitive (heat curvig) resm constituent of this 

P)rBwir^ 2] It is the sectional view of the photosensitive (heat curing) resm layer impnnt 
ingredMnt of this inventiorv 

[ Drawinn 3 ] It is the sectional view of the multilayer photosen»tive (heat curins) resin layer 
imprint ingredient based on this invention. 
(Description of Notations] 

A process Preparation of an ITO wnig substrate 

B process Formation of a photosensitive (heat curng) reun constituent layer 

C process P a t t ern exposure throu^ a mask 

0 process Development 

E process Postexposure and BEKU 

F process Formation by the spatter of the ITO f%n 

G process Etching-resist $prea<£ng desiccstkm. pattern exposure 

H process Etching-resist deve l opment 

1 process Etching-resist exfofiation 

1 1 Gbss Substrate 

12 Bottom ITO Pattern 

1 3 Photosensitive (Heat Curing) Resin Layer 

14 Photo Mask 

15 „ .OntrTO] 

16 . Etching Resist 

2 1 TempoTBry Base Material 

22 — Photosensitive (Heat Curing) Resin Layer 

23 Protection Rbn 

31 Te m porary Base Materiai 

32 ADuB FusibiGty Thermoplas ti cs Layer 

33 bfterlayer 

34 Photosensitive (Heat Curang) Resin Layer 

35 — Protection Rbn 



rTranslatJon donej 



httpy/www4.ipdl.ncipi.gojp/cgi-b«n/tran_web.cgi_^ue 



2006/12/04 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

Of^LACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
^0FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

STco 



COLOR OR BLACK AND WHITE PHOTOGRAPHS 
GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



